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Prepared under the provisions of Air Force Regulation 210-3 and 
Air Force Systems Command Supplement No. 1 thereto as part of the 
United States Air Force Historical Program, 


This document contains information affecting the national defense 
of the United States within the meaning of the Espionage Laws, 
Title 18, U.S.C. Sections 793 and 794. Its transmission or the 
revelation of its contents in any manner to an unauthorized person 
is prohibited by law. 


THIS DOCUMENT MAY NOT BE RELEASED TO ANY INDIVIDUAL 

OR AGENCY OUTSIDE OF THE DEPARTMENT OF THE AIR FORCE 
WITHOUT THE PRIOR APPROVAL OF THE ORIGINATING ORGANI- 

ZATION OR A HIGHER AUTHORITY IN THE DIRECT LINE OF 

COMMAND. 5 
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SPACE AND MISSILE SYSTEM ORGANIZATION (APsC) 


DOCU: AGIA 





oT aa re ee es ; ete, igre og eT cf eRe. gah 03 r = 
Mag (C/ep3), trom Comir, BUD to CofS, Cite WOTR 3~3-E, 16 Mer 57 


Ltr (S/RD), from WOD (WDER) to MejGen D. J. 





Ltr, from WoD AWDIR) to Lockheed Aircratt Co 
Review of LAC/MSD Report 3580) areal Test 
and. Eguipwent," 23 Sep 57. 





bF (¢/Gp3), from MCPTA tp MCPD, subj: Weekly Diary ~ 4 thru 1O Oct 57, 
10 Oct 57. 


Memo for the File. from MCPTA, subj: Letter Contract AF Oh(647)-97 - 


Lockheed Aircraft Corporation ~ Amendment #6, 11 Oct 57. 
Memorandum for Col Terhune (C/Gp3), from WOR, sgd Col Frederic ¢. 2. 


Oder, subj: WS 1L7L Guidance and Control, Ly Feb 57. 


Memorandum for Col. Oder from WDTS, signed Col Harry L. Evans, subj: 


Guidance end Control for WS LL7L, 29 Mar 57. 





Msg (C/Gp3) from Lockheed MSD Palo Alto, to Comix AFRMD, subj: L/C 
Contract AF 04(647)-181, Proposed Development for Short-Term Improvement 
of New Horizon Propulsion Subsystem, Cite IMSD 56167, ¢ Apr 58. 

Msg, from Comdr ARDC to Comir AFBMD, Cite RDZGW 7-4-E, 0319452. 

ARPA Order No. 17-59, 4 Sep 58. 

ARPA Order No. 17-59, Amendment No. 1, 29 Sep 58. 

ARPA Order No. 17-59, Amendment No. 2, 17 Oct 58. 

ARPA Orter No. 17-59, Amendment.No. 3,26 Nov 58. 


Navy Msg to Comdr, WADC, subj: Engine Designation; confirmation of, 
1l Dee 58. 


WADC Ltr, to Hg ARDC " subj te Model. Designation for WS-117L Engine, 9 Jan 50, 


DF from WDZWS to LBY, sud: Request for CCN for Contract AF 04(647)~97, 
15 Jan 59. Baceks 


Ltr froma BAC(IBS), subj: Backeup Photovoltaic APU Design, 20 Jan 59.” 


Msg, from MSD, Suanyvale to BMC, 21 Jan 59. 


: 
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OGY )~97, Back-up Fhotowoltaic APU Design, 2 
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ie 
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40 to Director, ARPA, 9 Peb 59. 
dum for Col Curtin Pron WDZNS, subj; Photovoltaic Solar Cell 


Memorandum for InoCol 


Battle from WO2W, subj: Duel Burn Engine Capability, 
6 Mar 59. 


Ltr (S/RD), AFBMD (WDZW) to MeiGen D. J. Ketrn, no subj: 9 Mar 59. 
ARPA Order No. 17-59, Amendment No. dh » LO Apr 59. 


ARPA Order No. 17-59, Amendment No. 5, 13 Apr 59. 


Ltr, Lockheed Aireraft Corp to Comdr AFBMD, subj: Analytic and Stability — 
Studies of WS LLL Flight Control Section. 





Ltr from Lockheed Aircraft Corp to Comdy, AFBMD, subj: Contract AP O(647).97 
Solar APA Backup Program, 2 May 59. 


Msg (C/Gp3) from Lockheed. to LBJP BE. S. Silberman, subj: Amendments to 
CCN No. 23, 6 May 59. 


ARPA Order No. 17-59, Amendment No. 6, 18 May 59. 


WDZ Memorendum for multiple addresses, subj: ARPA Order 17-59 (as amended), 
18 May 59. 
Ltr from AFBMD (WDIIM) to LBER, subj: Letter Contract Supplemental 
Agreement 35 to Contract AF 04(645)-65, Closed Loop Propellant Utiliz- 
ation System, 4 Jun 59. 


AFEMD report, subj; Transit IL Program Progress Report for May 1959, 
8 Jun 59. 


‘Para 4, Weekly Diary ~ 11 thrv 18 June 59 from BMC (LBI), 18 Jun 59. 


ARPA Order No. 17-60, Amendment No. 8 » Project Code No: as indicated 


below, 1 Jul 59. 


ARPA Order Wo. 96-60, Project Code No. 3600, 1 Jul 59. 


AFBMD Report, subj: TRANSIT! If Program Progress Report Yor 30 dun 59. 


in ree 
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Loc id 
PEPPOLMBACE » 






subj: Improving Model 808 Eogine 





AFBMD Report, subd: Modification of AGENA Vehicle, { Aug 59. 
Msg from Comdr to AFSWC, [ Sug 59. 


Ltr from Lockheed to Comdr, AFBMD, subj: Contract No. AF O4(6N7)-347, 
Flight Termination Sica. Mh as Boosted Vehicles, LO Aug 59. 


Ltr from WDZEV to WDZSM (Maj Callan), subj: Minutes of MIDAS FIWG Flight 
Operations Subcommittee, 29 Jun 59, 13 Aug 59. 


oe from WDZEV to WDECS (LtCol Salzer), subj: Flight Termination Systen 
f Atlas Boosters, 18 Aug 59. 


AFBMD report, subj: Modification of AGENA Vehicle, 31 Aug 59, 8 Sep 59. 
Ltr WDZEA to WOZSD, subj: Discoverer Capsule Batteries, 10 Sep 59. 


Ltr from WOLEG to WDZRT (Capt Van Dusen), subj: STL Plan 165-41, Study 
of Abhitude Sensors for Space Missions, 17 Sep 5o. 


AFEMD (WDZSM) Ltr to oe HB, subj: Reconmendati ons of LMSD-CVAC Vehicle- 


Booster Configuration Mceting, 26 Sep 59. 


MFR from Col Frederic C. E. Oder, subj: Discoverer/SAMOS oe mAs/comsar/ 
AGENA Contiburations, 29 eer 596 


AFBMD report, subj: Modification of AGES WA Vehicle, 30 Sep 59, 1 Oct 59. 
Msg from APBMD to Lockheed, Cite WDZH 10-5-B, 5 Oct 59.(¢/ap3). 

Msg, Cite WDZE-10-10-E, 9 Oct 59. 

Msg CIYE WDZE-10-9-8, 9 Oct 59. 


ARPA Order No. 96~60, Anendment No. 1, Project Code No. 3600, 15 Oct 59. 


ltr (Unel w | o C/ Gp3 “ateh) oe WDZEV to WDPCR 3 suog: Space Prograns 


Status Report, 15 Oct 59, w/1 Atch. 


Liter (c/Gp3) from WDZEV to WDZD (Col. Evans), subj: Discoverer, MIDAS, 
Samos, and Comm Sat (Steer) Configuration and Schedule, 16 Cet 59; 

w/e Ateh:; 1. Chart, Space Systems Progress; 2, _} charts s, Configurations, 
i. ~ 4, th chart COMPIDENTIAL, Gp3. eter aks 
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MD report, subj: Koc nm of AGENA Yehicle, 31 Oct 5 






Ne 


9 
from WDZER to WD2S, subg: Discoverer/Samos/t sat/Agena 


onfigurations, 13 Nev 55 


ae 
a 






Gtr from WOES 
Configurations, 


Discoverer / DOIOS i Midas / Cox 





ARPA Order Mo. 95-60, Amendment No. 2, Project Code No. 3600, 3 Dee 59. 
Tite from APEC to AFRMD, subj: Engine Model Designations, 18 Dee 59. 


AFBMD report, subj: Modification of AGHNA Vehicle, 30 Nov 59, 22 Dee 59. 





Ltr from AFEND Field office, WOGEV-6, to Comdr AFBMD, subj: Procedure 
for Coordination of Discoverer Engineering Approvals, 5 Jan 60, w/ 1 Atech: 
Report, Subj: Procedure for Coordinating Approvals on Engineering 
Modifications to Agena Vehicles at Lockheeds Facility at Vandenberg AB. 


Lite from WOZNE to WOZY, subj: Control of Agena Vehicle Changes following 


AY Accéptence, 19 Jan 60. 


APEMD report, eon Gp3) 3 subj: AGENA Progrem Progress Report as of 
31 Jan 60, 12 Feb 60. ; 


Lite (C/Gpk) from AFDRD to ARDC (RDR), subj: Augmentation of Propulsion 
Program, 23 Feb 60. : 


Msg, Cite AFDDP 73993, 27 Dee 60. 


Liter from Lockheed to AFBMD (WD2RE), subj: Stenderdization Provisions 
in the Agena Configurations - Interim Report, hk Mar 60, 


Msg (S8/Gp3) from Lockheed to AFBMD, Cite LMSD 354765, 8 Mar 60. 


AFBMD report (C/Gp4), subj: AGENA Program Progress Report as of 
29 Feb 60, 8 Mar 60. 


APBMD Ltr (Unel w/o Cont/Gp3 Indorsement) to WDZN, subj: Reliability 
Testing of Agena Subsystems by Air Force Agencies, 9 Mar 60, w/Lst 
Ind, same subj, 5 Apr 60. ; 

tbr (Une w/o C/Gp4 Atch), sgd D. N. Murphy, Contracting Officer, 

to Comdr ARDC, subj: NASA Order No..S-k601-C, 23 Mar 60, w/atch: 
Statement of Task, w/l (C) Atch, NASA Agena Launch Schedule. 


AFBMD (WOZH-1) Ltr to multiple address, subj: Agena Vehicle Captive 
Hest Program, LL Apr 60. 


APBMD Daily Bulletin No. 71, 12 Apr 60. 


NASA Agens, B Program, MSFC and APPMD Menagement Relationships, Lu Apr 60. 
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Pp ~ 
£ rogrem, 


a ltr Gerken 


betore Johngor 


4) to Hg ARDC, subj 
Committee, 9 dune 1 


: General Schriever's Appearance 
960, 2 Jun 60. 


at 
Tj 
in 
A 


rns » Division, subg: Improvement of 


WDAY-2 Lor bo Toghics 
Agena, Flight Prepera 





a 
13 dun 60. 


WD2 Lev. to AKOG CADG), subj; Management Relations with the NASA Coucern~ 
Ape, 


roe 
ing the NASA Agens, B Program, 16 Jul 60. 
WDZ Ltr to ARDC (RDGN), subj: NASA Agens 3 Program, 16 Jul. 60. 


AFBMD (WDG-16) Ltr to WOZD (Col Evens), subj: Agera Checkout Philosophy, 
9 Sep 60. 


WDRA Lor to WDG- 16, subj: Agena Checkout Philosophy, 19 Sep 60. 


AFEMD (WDRSS) Ltr (S/Gp3) to ARDC (RDRB), subj: Request for Study-- 
Atlas~Agene's Launch fron AMR, 19 Sep 60. : 


AFBMD (WDZY-1) Ltr to WDZvD (Col Babble), subj: 


er nn aaa ae 


w/l Atch, Ltr, THs / 368772, watch. 
WDS ltr to WDZ, subj: NASA Agena B Schedule, 8 Nov 60. 


Buc (LBZJIR) ltr to Lockheed Aircraft Corp, subj: Implementation of 
New Test Philosophy, DISCOVERER Progran, Contract AP O04(647)-558, 
18 Nov 60. ; 


Historical report of the NASA ase B P eeoeran for 1 Jul to 31 Dec 60, 


‘Ltr (8/Gp3) sgd Col Paul J. Heran to, LEX (Mr. Gibsoa), subj: Agena 


Configuration, 3 Jan 61. f - 


BMC (LBZIR) ltr to Lockheed Corp » Subg: Dnplementation of New Test 
Philosophy Discoverer Program Contract 04(647)-558, 5 Jan 61. 
Historical Report, (C/Gp), NASA Agena, tpn Program, 17 Jan ol. 


Msg (C/Gp4) from Hq USAF, cite AFDSD-Ms nome ne Jan 61, 
Msg from PMC to LMSD, subj: Contract AP O4(647)~ 558, “Duplement ation of 
Ney Test Philosophy, "piseoverer Program, 3 Feb lees ton = 


Ltr from BSC (LBZIR) to Lockheed,’ subj: Make or Buy ¢£ 


structure Satellite 
Systems Contracts, 13 Feb 61, 
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BMC (LBZIF) Ltr to multiple address » Bubj: Procurement Requirenerts, 
il Feb 61. 








National Acronautics 
Program - Menagement 


2 Administration Ag 
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AFBMD (WDZ) Ltr to WORV and WOG, subj: Responsibilities of the Aerospace 
Corporation, 23 Feb 61. 


AFBMD (WDZYA) Ltr (Unel w/o c/cph Atch) to Mr. Robert H. Shatz, 

subj: Technical Data, on the Agena Vehicle, 24 Feb 61, vi/t Atch: 
Technical Date. 

SSD (SSZA) ltr to Lockheed, subj: New Pest Ehilosophy Inplementetion, 
By-pass of Vandenberg MAB Building, 16 Jun 61. 


SSD (SS8ZA) ltr to All §SZA Subsystem Personnel, subj: Discoverer BYA 
Approval Procedures, 24 Jul 61. 


Msg (C/Gpl) from SAFS to SSD, info AFSC and DCAS, Cite SAFS 9245), 


SSD (SSZ2NE) Ltr to SSE ite. eared > subj: Historical Summary, 
ARDC/AFSC support of Army /Newy Space NASA Programs, 9 Aug 61. 


SSD (SSVR) Tbe (inel w/o C/epk Atch), to ogR (Dr Rockefeller), subj 
Historical Summary, ARI C/APSC Support of Army Newy Space NASA Programs, 
9 Aug 61, w/l atch 


Aerospace Corp Ltr to Col H. L. Evans, subj: Standardizing the Agena, 
14 Sep 61 


SSD (S8Z) ltr to Chiefs FE Offices through Branch Level, subj: 
Development and Utilization of the Agena D, 18 Sep 61. 


SSD (SS%) Ltr to Aerospace Corp (Mr. Brewer), subj: Standardized 
Agena, 18 Sep 61. 


Asst Secr etary of Defense Menorca for the Asst Secy of AP (R&D), 


subj: .Sbandardized Agena (c/Gp), 4 Oct 61. 


Msg (S/Gp3) from SAFS to SSD, info AFSC and DCAS, Cite SAPS 6826h, 
ogee 212, Oct 61. tps 8 


SSD (SSZDK) Ltr to SSKK, subj: Authorization for Type of Contract, 
9 Oct 61, 


Asst Secy of Defense Memorandum for the Asst Seey of AE (B&D) (¢/Gp') 
subj: Titan ITI Launch Vehicle Femily, 13 Oct Oden 


Te mee 


Approved for Release: 2017/08/28 C05097000 








Approved for Release: 2017/08/28 C05097000 


rire cy OST ae dat se Siw pee Aa ph tipg-canl: | Phew alga ones 
to Comix SS), subj: Stendardiaed Agena and 





for Asst Secy of Def, ODDR&E, 
“Dh Oct 61. 





113. Study of the Agena "D" by the Johnson Committee (C/Gph), 25 Oct 61. 
114. Active SS% Contracts, LY Oct 61. 


115. AFSSV ltr (c/eph) to AFSC, Subj: Standardized Agens Space Vehicle 
{Sgena, D5 26 Oct Gl. , 


116. Agena Office Mission and Organization, Nov 61. 


117. DAF Memo for Chief of Staff, subj: Stendafdized Agena, 3 Nov 61, w/h 
Atch: Memorandum for Director, DR&E, 32 Oct 6. 


118. SSD (SSZA) Ltr to Col Evans, subj: Items to be Considered when 
Accelerating the Agena B Schedule, 6 Nov 61. 


119. SSD (S8Z) Ltr (S/Gp3), subj: Agena "D," 6 Nov 61. 


120. Lockheed ltr to F. W. O'Green, subj: Summary of Instructions Issued 
by Dr. Charyk in Agena D Meeting of November 7, 106 1, O Noy Gl 


‘ 


lel. Ite, subj: Organizational Changes and Personnel Reassiguments, 
13 Nov 61. 


lee. Ltr to Deputies and Chiefs of Major Staff Offices, subj: Project 662A, 
20 Nov 61. 


123. Ltr to Deputies and Chiefs of Major Staff Offices » subj: Establish- 
ment of Project Office 662A, 20 Nov 61. 


124, MFR aes w/o C/apl Atch), subj: Agena D, 20 Nov Gl. 
125. Msg from Ug USAF to AFSC, info SSD, Cite AFSEM 90799, 2223092 Nov 61. 


126. SSD Ltr (C/Gp) to Lockheed, subj: Agena D Structural Seitevts, 
2 Nov 61. 


127. AFSC (SCGN Ltr (C/Gpl) to SSD, subj: “Instructions on Standard Agena 
D Program, 2 Nov 61. 


128. MPR (C/Gpl), subj: Agena "D" Conference, 27 Nov 61, w/l Atch: Summary 
of Instructions Issued by Dr. Charyk in Agena D Meeting on Noventes Ts L961. 


129. Meno of Understanding from RWRM (Lockheed APPRO) “to *Gel: ‘Henry B. Kucheman, 
28 Nov 61. 
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ie ee ee ee en mn 
Msg (C/Gp4} from Hq USAF to AFS 


SC, info SSD, cite AFSDC-F 82530, 
3019092, Nov 61. 


Meg (C/Gp4) 





gin Caryn fe - ore, mpgde 
am SMON to Lockheed, Sent 


Msg (8/Gp3) from OSAF to AFSC, info DCAS, cite 
Dec Ol. 





GuLttbed.. 


2 


S86 Tbr to Deputies and Chiefs of Major Staff Offices, sub}: Depity 
for Agens. 


NR 
pore 


ed. 


rf 


D (S8ZDB) Ler (¢/¢p) to SSGD, subj: Agena D/DM-21 Interface, 18 Dec 61. 
ssp (SSGD) Ltr to APSC (Gen Sehriever), subj: Instructions on Standard. 

. 7 5 ie; ae s "he ay ’ 4 a 
Agens. Program, 18 Dec 61,-w/1 atch: Program 6624 Management and 


Operational Plan, w/6 Atch. 


utr SSX-1 Ltr to $8Z (Lt Col Strathy), subj: Agens, D Programming Data, 
19 Dee 61. 


Msg from LMSC, Cite IMSC AOTLT763/62-41/100, 2800302 Dee 61. 

SSXD Ltr 7 88%, subj: Procurement of Optional Equipment, 28 Dec Gl. 
Msg (C/ep 4), Cite APSSV-mQ 90915, 05030Mz Jan 62. 

MFR from SSX, subj: Briefing to Dr. Chery, 5 Jan 62, (C/cp4). 


Ltr (C/Gph) from SSD (SSXD) to Distribution, subj: Fund Requirements 
for Program 662A, 11 Jan 62. 


SSD (SSZDT) Ltr to SSVX (Mrs. Arnold), subj: Sole Source Justification . 
for Complexes 75-3 aud 75-1, 18. Jan 62. 


SSD (SSXDA) Ltr (C/Gp) to SSYXE (Major Lochry), subj: Agena D 
Performance Data, 18 Jan 62. 


SSX MFR, 23 Jan. 62. 
SSX MFR, subj: 18 January - 19 January Agena D Briefing, 24 Jan 62. 


SSD (SSVXE) Libr to SSZD (Maj Moore), subj: Additional Instrumentation 
oo Discoverer Flights, 5 Feb 62. 


SSXD MFR, subj: Discussions with Mr. O'Green and Staff, 15. Feb 62, 
1h Feb 62. hie 


es ee ee 
i ee ae 


SSXA Ltr to SS%, SSB and SSV, subj: Agena D Advanced Component Improve- 
ments, 20 Feb 62. 
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| 150. MER, subj: Staff Visit of MajGen Ritland and Mr. Kelly Johnson, 
‘ ey 


ad. 
. 
25 feb 62, 


151. tr, sgd MajGen 0. d. Ritland and Clarence L. Johnson to Gen B. A. 
Schr lever, eT Feb 62, 





152. Msg from AFSC, Cite SCGN-28-2.46, 2819272 Feb 62. 
153. Ltr (C/Gp) from SSXD to 98% and SSZX, subj: Agena D Weight, 2 Mar 62. 


ae (c/Gp3) from SSXD fo SSZ, subj: Agena D Delivery Schedule 


lar 62. 


tet Ry 


I 

2) 

155. Ltr from SSXD, subj: Policy Memorandum - Agena D Optional Equipment 
Procurement Procedures, 5 Mar 62, 


156. Msg Cite SCGN-7~3-12, O71630% Mar 62. 


157. Lockheed Ltr to AFSSD (SSZ), subj:-Comparison of Costs - Agena B vs 
Agena D, 8 Mar 62. 


158. SSD (SSVXE)Ltr to SSVR (Maj J. Albert), subj: Study of Thor Agena B 
Cont igurations, 12 Mar 62. 


159. SSD (SSVXE) Ltr to SSVEZK, subj: DM~21 Agena D Pad and AGE Modifica. 
tion, 13 Mar 62. 


160. SSD(SSXD) Ltr to SSK, subj: Contract AF 04(693)-68, Request for 
Authority to Use Form C Price Re-determination, 22 60, 2, “(¢/@ph). 


161. SSD (SSXD) Ltr to Lockheed, subj: Contract AF 04-695-21 - Incentive 
Fee Negotiations, 22 Mar 62. 


162. WCMR (RWRM) Ltr to MajGen 0. J. Ritlend, subj: Progress Made in 
Improvements to IMSC Accounting System, 23 Mar 62. 


163. Report (8/@p3) ; subj: Space Systems Division USAF Abridged Package 
648B ~ Agena BD, 2 Apr 62. + 


164. Report (S/Gp3), subj: SSD USAF Reimbursable Fund Requirement for — 
Gh8B-Agena D, 2 Apr 62. 


165. SSD (SSH) ltr to BSRP, subj: Requirement for Component Improvement 
Propulsion Advisory Com toes , 2 Apr 62. 


166. Negotiated Contract AF 04(695)-21, 6 Apr 62. 
167. SSD (SSV) Ltr to DcG (Iiten Estes), subj: Atlas Launches. at ARM and. 


EMR, 9 Apr 62, w/l Atch: Cy ltr from Gen Estes to-Geit.Ritl and, 19 Mar 62, 
same subject. 
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MFR, subj: Agena D Configuration, 18 Avr 62. 


Memo for File, subj: Lockheed-Aixr Force Meeting on Agena D Operational 
an re 
Plan, 25 Apr 62, 


Ltr, sgd MejGen 0. J. Ritland to Gen B. A. Schriever, no subj, 25 Apr 62, 
a 1 Atch: Ltr, 25 Apr 62, to Comér AFSC, Rept of 2d Review of Agena D 
Pem. 


SSD (SSH) Ltr to SSS, subj: Attendance at Mockup » CTCL and DEI Boards, 
27 Apr 62. . 


aS 


SSD (SSH) Ltr to SSGE (Col Berg), subj: SSH (Agena D) Objectives for 
FY 63, 30 Apr 62. 


SSD (SSHD) Ler to SSK, subj; Contract AF 04(695)-68 - Review of 'Make or 
Buy! Program Pursuant to DCAS AFPI Supplement 2, 9 May 62. 


MPR, subj: FY-62 Incremental Funding of the Agena D Contracts , 1O May 62. 
SSD (SSHD) Ltr to Lockheed, subj: Agena D Optional Equipment, 14 May 62. 


SSD (SSHD) Ltr to SSCM (LbCol Werren), subj: Underfunded Contracts, 
14 May 62. 


MFR, subj: Modernization of Industrial Pacilities Bell Aerosystems 
Company, 16 May 62, uf/h Atch: MYR same subj dtd 15 May 62, «w/ i. Atch, 


Cy Msg to IMSC from Bell, no date 


SSD (SSH) Ltr to SSHD (LtCol Blum), subj: Technical Support Contract, 
21 May 62. 


NASA ltr to Hon Brociway McMillan, ca, el Mas 62. 


Asst Secy of Defense Memorandum (FOUO) for the Secretary of Defense and 
NASA, subj: DOD/NASA Agena D Agreement, 28 May 62. 


Msg (C/Gph) Cite SSH-1-6-4, 1 Jun 62. 
Msg Cite SSH-2-6-7, 2 Jun 62 (S/Gp4). 


SSD (SSH) Ltr to AIPRO (Col Voyles),- Lockheed, subj: AFPR Surveillance 
of -68 Contract Spares Procurement, 4 Jun 62. 


Msg from DOMSF to SSD, info MSEC, Cite MSFA 12-6-23, 121408z gun 62. 


Ltr (Unel w/o S/Gp3 Atch), subj: Request for Information by the Space 
echnical Objectives Task Group, 13 dum 62, w/1Atch: GiSB Summary 


Msg (C/Gpk) from Douglas Aircraft Co Inc, 1514402 Jun 62. 
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189. 
190. 


191. 


192. 


193. 


194, 


200. 


201. 
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MPR, subj: Component Improvesent Briefing to MajGen Ritlend and 
De. Chearyk, 25 Jun 62. 


arise Up ape aes enn, RCT ‘ m a e ae se a ory ei 
MFR (C/Gp) from MSFA, subg: Agena D. Presentation, 25 Jun 62, 27 Jun 62. 


MPFR, subj: Agena D Funding, 28 Jun 62. 


Meg, Cite MSFA 28-6-61, 2818132 Jun 62 


», Subd: Agena D Optional 


baal 


SSD (SSRDA) Ltr (C/Gp+) to multiple address 
Equipment Weight Status, 3 Jul 62. 


SSD (SSVZO) Ltr SSHAG, subj: Conversion of AMR Complex 14 to an 
Atlas/Agena ie tg Sul 62. 


SSD (SSH) Ltr to multiple address, subj: Agena D Configuration 
Control, 9 Jul 62. 


SSD (SSH ltr to miltiple address, subj: Configuration Control of 
Agena D, 11 Jul 62. 


CCN Status Contract AF O4(695)-21 As Of 12 July 1962. 


SSD (SSZDB Ltr to BSRGT and SSVX, subj: Pr ‘ogrem Designation Change, 
2a 62. 


SSD (SSH) Ltr (¢/ep}s) to SSG-L (Col ee , subj: International 
Programs, 12 Jul 62. 


SSD (SSH)Ltr to AFSC (SCGN Col Nudenberg), subj: 648B Monthly Program 
Progress and Status Report Period Ending 30 June 1962, 13 Jul 62. 


SSD (SSH) Ltr to SSKR (Mr. Montgomery), subj: Preliminary Impact 
Evaluation of Impending Aerospace Industry Strike on SSD Programs 
(Reports Control Symbol (RCS) AP-XDL-N2, w/1 Atch: Report. 

SSD (SSHAA~2 ltr to 6593 Test Group, subj: LR&L Rocket Engine, 20 Jul Ge. 


SSD (SSHAA) Ltr to Lockheed, subj: Agena Multiple Start Engine Compat- 
ibility with DOD Missions, 25 Jul 62. 


SSD (SSHR) ltr to ASD, subj: Reques at for Type Designation, Agena D 
Vehicle, 26 Jul 62. é 


Msg from Douglas Aircraft Co Ine to Lockheed, 1 Aug. 62. 


SSD (SSHKK) to SSH, subj: AF 04(695 )-19h, Authority for Non~ -Competi- 
tive Negotiated Procurement, 1 Aug 62. ; 


Msg from SSD to ARDC, cite SSH 2-8-1, 2 Aug 62. 
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SD (SSHAA) Ltr to Lockhee ed, subj: Agena Rocket Engine Designations, 
2062. SSD (SSHGD) Ltr to AFPRO, Lockheed, subj: Requirement for Vehicle 
Transporter, 3 Aug 62. 


207. SSD (SSH) Ltr to multiple address, subj: Technical Manuals for Agena RB, 
1O Aug 62. 


208. SSD (SSHKK) Libr to SSHR (Maj Harnes), subj: Transfer of Agena D Program 
Management, 13 Aug 62. . 


209, Msg.from SAPOL-3C Maj Moore for release 15 Aug 62. 


210. SSD (SSHGD) Ltr to multiple address, subj: Auto~DRAPE Orientation, 
16 Aug 62, 


211. SSD (SSHAA) Ltr to Lockheed, subj: Establishment of Agena-D Preleunch 
Conditions, 20 Aug 62. 


212. - SSD (SSHAA) Ltr to Lockheed, subj: Agena Multiple Start Engine Com- 
patibility with DOD and NASA Program, 24 Aug 62. 





213. Status Report on Agena D (Program S-O1A) August 62. 


el4. Msg from SSD to Lockheed, Cite SSH 27-58-33, 27 Aug Ge. 





: 215. Memorandum of Agreement, subj: Manesgement Relationships Between SSH. 
SSZI, SSZN, SSZX and IMSC, 5 Sep 62. 


216. SSD (SSHKK) Ltr to multiple address, subj: Authorization for type of 
| Contract; Contract AF 04(695)-198, 7 Sep 62, w/1 atch. 


¢ 


217. SSD (SSHR) Ltr to SSZ, subj: Agena D FY-63 Punding Requirements to 
i Support SS% Program Requirements, 11 Sep 62. 


218. SSD (SSH) Ltr to SSVR, subj: Agena D FY-63 Funding Requirements to 
Support NASA Program Requirements, 11 Sep 62. 


219. Msg from SSD to CSAF, Cite. SSH-13-9-10, 13 Sep 62. 
220. Msg from SSD to AFSC, Cite SSH-13+9- 1, 13 Sep 62, 
| 221. SSD (SSHAA) MPR to Capt George W. Hetts, 17 Sep 62. 


e222. ssp (SSH) Ltr to Lockheed, subj: Production of Optional Kits under 
the -68 Contract, 24 Sep 62. 


223. SSD (SSG) Ltr to Secy of the Air Force (SAFIM), < * FY-62 and FY-63 
ABER D Ene aa areca Se sas aie 62 2 (s/en3). 


Approved for Release: 2017/08/28 C05097000 











Approved for Release: 201 7/08/28 C05097000. 


subs: Pilyrst Article Configuration Tnespechion 
a2 Ky 
ao Gep O26 


Lockheed Ltr 7 A¥SSD (DCCA), sun)? Management of the S-O1A Prograr, 


1 Oct 62, w/l Atchs Progrem Management... Paper. 
Let ae (Unx el w/o c/cph Atch), SSD to SSVSP, subj:Liguid Rocket Engine 
Data, 5 Oct 62, w/l Atch: Eugine ome Chart te 


85D." (SSHGD) Ltr to Lockheed, subj: Ground Rules for Management of 


CHD 


the AC~1 System, 8 Oct 62. 


‘Msg, Cite SSH 12-10-23, 12 Oct 62. 


SSD’ (SSH) Ltr to SSG, subj: Agena Presentation, 15 Oct 62. 


.(C/Gph), Cite SSH 15-10-28, 15 Oct 62. 


tet 
na 

fm 

os 


SSD (SSH) to SSVZR, subj: Agena D/Gemini Configuration,” 


Memorandum to SSH (Col Fletcher), subj: S-O1A Reguirements Based on 
mkeocrf Be ic 


acy letene Ko 


at 
sions, AO VOU Ole 


SSD (SSH) Ltr to AFPRO (Col Voyles), Lockheed, sae AFPR Logistics 
Surveillence of Program S-O1A, 19 Oct 62. 


SSD (SSHR) Ltr to SSVZR (MajAlbert }, subj: Optional Equipment Require- 
ments for S~OlA Vehicles, 22 Oct 62. 


SSD (SSH) Ltr to SSHKK, subj: Sole Source Justification, Contract 
AF 04(695)-221, 22 Oct 60, 


Msg, Cite SSH 23-10-37, 23 Oct 62. 


§SD (SSHR) Ltr to SSO (Col Hedrick), subj: Agena D C&C Optional 


Equipment, 31 Oct 62, 


SSD (SSHR) Ltr to SSVR, subj: Agena D FY-63 Funding Reguirements to 
Support NASA, 1 Nov 62, aes 


SSD (SSH) Ltr to Lockheed, subj: S-O01A Vehicle Assignment Philosophy, 


2 Nov 62. 


SSD (SSH) Ltr to Lockheed, subj: Fixed Ullage Rocket Carrier Problem, 
8 Nov 62. ear nda 


SSD (SSHKK) Ltr to multiple address, subj: Request for Authority to 


Extend Def sae eeny ek Data, and to Obligate Additional Funds - Letter 
Contract AF 04(695)~68, Agena D, 14 Nov 62. 
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SSD (SSH) Ltr to SSVZ, subj: Proposed NASA/Air Force Management 
Agreement, 14 Nov 62. 


SSD (SSEKK) — to miltiple address by subj: Request Aubhorizstion for 
Letter Contrac AP OY (695)~233, 15 Nov 62. 

SSD (SSHGD) Ltr to 6595 ATW (Col Perry), subj : UmbidLcad Test Philosophy 
and. Blanket Removal for ava) S- oa/ Payload eSv , 26 Nov 62 


Mag (C/Gp), Cite AFSSY-KQ 98986, 3021272 Nov 62. 


ro 
fa 


SSD (Ss Sk ) Jute to Lockheed, subj: first Article Configuration Inspection 
of S-0 1/19, 6-23 Nov 1962, 12 Dec 62, 


Historical Data ~ Jul-Dec 1962 from SSZAR to SSZA, 24 Jan 63. 

NASA Ltr to Gea B. A. Schriever, 25 Jan 63. 

Contractor Performance Evaluation Report on AF Contract AF 0 4(695)~21, 
with Lockheed Missile and Space Company, Sunnyvale, California, 

14 Feb 63, (C/Gp4). 

Ltr sgd Gen B. A. Schriever to Dr. Robert C. Seamans, Jr., 6 Mar 63. 
Space Systems Division USAF 5-014 Management aes age, 20 Mar 63 (£ S/ep3). 
Msg, Cite MSFA 16-4-35, 161 700Z Apr 63. : 

ssp (SSV) Ltr to Distribution, subj: Letter of Understanding Between 
NASA Lewis Research Center and USAF Space Systems Division for Transfer 


of NASA Agena Contracts, 9 May 63. 


SSD (SSZAC) Ltr to S82 and SP~206, subj: Configuration Control 
ee of Program S-O1A Booster Vehicles, 19 Jun 63 (S/Gpl). 


Msg Cite APRSTD 76993, undated, and Msg Cite MSFA 15-7-22, 1520457 
Jul. 63. 


AFSC (Morar) Ltr to multiple address, subj: Transmittal of Memorandum 
of Agreement, 20 Aug 63 f u/ 1 Atch: USAF-NASA Memorandum of Agreement 
NASA Office of Space Sciences Agena Launch Vehicle Program, 9 Aug 63. 


ssp (ssvA) Ltr (C/Gp:) to SSV, subj: Annual Report of Achievements 
(3 Oct 1962 - 3 Oct 1963), 27 Sep 63. 


. DOD News Release No. 1396-63, 21 Oct 63. 


Msg Cite MSFA 7-11-6, 071956% Nov 63. ee 


Sumiary Report - Transfer of NASA Agena Progran aot Al PSSD to NASA 
LeRC, 31 Dec 63. 
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272. 
273. 
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SSD (SSVAT Lbr to Hg AFSC (NSFA), subj: Summsry of Transferred Agena 
ee, 3 Jan 64. 


fate 


38D (ssva) Lr (Unc ae G/eps Ate ch), s subd: Histories) Report: 1 Jul 1963- 


-31-Decenber. 1963, 4 Feb 64, w/e Asen. 


SSD (SSVAC Ltr to SSVA (Col Blum), subj: Erection of Thor-Agena in Front 
of Building A, 16 Apr 6h. 


S8D (SSVA) Lor (c/cph) to SSEH, subj: Historical Report, 1 January 196h.- 
30 i 1964, 12 Aug 64, w/5 Atch: 1 ie > (0); 3 (U): 4 (C)s 5 anitted; 
6-(é : 


SSD (SSG) Ltr (Uncl w/o C/Gpk Atch) to ARDC (DMSF MajGen Ritland), 
subj: Recent Agena Flight Problems, 12 Nov 64, w/1 atch: Proposed 


-letter to Sec McMillan from Gen Schriever,:w/l atch. 


SSD (SSG) Ltr (Uncl w/o C/cpl Aten) to AFSC (Gen Schriever, subj): 


General Dynemics/Astronautics Proposal to Increase SLV~ 3/Agena Payload 
Capability, 27 Nov 64, w/2 atch; Atch 1 -¢/Gp4. 


SSGA Memorandum for Generals Funk and Cooper (FOUO), subj: Request for 
Authority to Raise Major Agena Subcontractors to Associate Status, 
10 Dec 6%. 


SSD (sSK) Ltr (C/cpl) to AFSC and Hq USAF (in turn), subj: Request for 
Determination and Findings Pursuant to APPT 3-214, 25 Jan 65. 


SSD (ssvA) Ltr (C/Gp) to SSEH, subj: Historical Report, 1 July 196) - 
31 December 1964, 5 Feb 65, w/5 Uncl. Atch. 


Gemini Atlas Agena Target Vehicle System, Management and Responsibilities 
Agreement between the National Aeronautics and Space Administration 


‘Manned Spacecraft Center and The United States Air Force Air Force Systems 


Command, Space Systems Division, Mar 65. 


SSD (SSGA) MPR, subj: Biosatellite Progr am -=- Call from Cols Pickering 
and Swan of AMD, 9 Mar 65. : 

ra 

Memorandum for Gen Funk, Thru Gen Cooper, from Col Hamilton, subj: 
Advenced Life Support Capsule, 2 Apr 65. : 


SSD (SSK) Ltr (C/Gp'.) to AFSC and Hq USAT (in turn), subj: Request for 
Determination and Findings Pursuant to AFPE 3-214, 25 May 65. 


SSD (SSLO) Ltr to AFSC (SCOO), subj: Request for Organization Change ~.~ 
Gemini Agena Division (SSVAT), 29 Tul 65. o : 


SSD (SSVA) Ltr (C/epk) to SSH, mibj: Historical" Réforts “L daimary 1965 - 
30 June 1965, 9 Aug 65, w/5 Ateh: _Atch 1 (c/oph). 


Msg Cite SSG 10111, 20 Oct 65. 
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SSD (SSV) Ltr to SsaS (B/Gen lag subj: Progrem 206-II Agena 


_Levunch Capability Contract, 3 Nov 65.. 


AFSC Ltr sgd Gen B. A. Schriever to SSD (MajGen Funk) and AEDG 
(BrigGen Gossick), 22 Nov 65, 


Msg Cite SSG 10125 Nov O56 


ssp aut Ltr (c/aps) to SSEH, subj: Historical peat w/6 Ateb: 
L 


oem yes . omitted; 3 (u); 4. (wu); | 5 (c): 6. (U)s 7. (Cc), 8 Feb 66. 


207. 


288. 


289. 


SSD (SSK) Ltr to AFSC and Hq USAF, subj: Request for Determinations 
and Pindi ngs Pursuent to APPT 3-214, 8 Jul 66. 


SSD (SSVA) Ltr. (Uncl w/o C/Gp4 Atchs 2, h, 5 & 8), subj: Historical 
Report for the Period of 1 Janvary 1966 ~ 30 June 1966, 29 Jul 66. 


SSD (SSV) Ltr to SSGS (Gen Martin), subj: Agena Guidance and Control 
Subsystem pela 1 Feb 67, (C/Gp3). 


SSD (SSVA) Ltr (Uncl w/o c/Gph Atch 2, T, 8 & 9) to SSV, subj: Historical 
Report, 1 Jul 66 to 31 Dec 66, 3 Feb 61. 


DAF Ltr (C/Gp3) to SSVA, subj: Attitude Control System Configur eta 
& Beb 67.. 


DAF (SP-7B) Ltr to SSVA Meyer Bell), subj: Standard Agena Alloca~ 
tion, 13 Feb 67. 


AFRPL (RPG) Ltr to SSD (SSGV/Col D. V. Miller), subj: Advanced Agena 
Development, 26 Mar oT 


SSD (SSVAP) Ltr (s/ep3) to SSEH s (Mr. weCleLlan), subj: Users of 
Standard Agena Vehicle, 7 Apr 67. 


SSD (SSVA) Ltr to ssv (Col Hamilt on), subj: Improved Agena Development 
Program, 28 Apr 67. * “¢ ; 

Briefing Charts (S/Gp3), Report of Special Board on Agena Procurement, 
SAFSP, 1 May 67. 


. Msg (C/Gp3), Cite ssc 67-12, 2h May 67. 


Msg (C/Gp4), Cite SCSS 22931, 2621112 67, May 67. 
D (SSV) Ltr to SAFSP (Gen Martin), subj: SSD Position on “SARSP 


Proposal for a New Production Management Concept for Agena, 2 Jun 67. 


Te Ban = 


MPR sgd Maj Robert R. Crawford, 7 Jun 67. 
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) (SSVA) Ltr (C/Gp3) to S8GS (Gen Martin), subj: Improved Agena 
fe) : 


Sar 
folel 
Performance Requirements, 12 Jun 67. 


ne (SP-2) Ltr (C/dp3) to multiple address, subj: Improved Agena, 
15 Jun 67. 


Lockheed. Briefing Charts, subj: Customized Standard Agena, 21 Jun 67. 


DAF (SP-1) Ltr (C/Gp3) to SSG (Gen Cooper), subj: Improved Agena, 
23 Jun 67. 


MPR sgd MajRobert F. Crawford, subj: Dmproved Agena Requirements 
Meeting, 28 Jun 67. 


Briefing Charts on Agena D and E Management Problems, 11 Jul 67. 


SAMSO (§ SMV) Ltr (Uncl w/o C/Gph- Atch ae a 8) to SMV, subj: Historical 


-Repert,.27 Jul. 67. . F 


Program Plan, subj: stots ‘tandard Agena, Support Engineering © 


Program Plam, Contrac 27 Jul 67. 50X1 








Briefing Charts, subj: Standard Agena, 28 Jul 67. 


SAMSO (SMVA) Ltr to SMGS (Gen Martin), Bees: Agena D Contract 
Structure, 2 Aug 67. 


SAMSO (S.G) Ltr (c/ep4) to SAPSP oe Neen subj: Improved Agena 
Flight Test, 11 Aug ots 


DAF (SP-1) Ltr (C/Gp3) to SMG-2 (Gen Cooper), subj: Luproved Agena 
Flight Test, 14 Aug 67. 


SAMSO (SMV) Ltr to SAFSP. (Gen Martin), subj: New Production Manage- 
ment Concept for Agena, 22 Aug 67. 


DAF (SP-1) Ltr (C/Gp3) to SMG-2 (Gen Cooper), subj: Improved Agena, 
30 Avge 67. 


SAMSO (SMG~2) Ltée (C/Gp3) to SMGS (Gen Martin, subj: Improved 
Agena, 7 Sep 67. 


DAF (SP-1) Ltr (S8/Gp3) to SMG-2 (Gen Cooper), subj: New Production 
Management Concept for Agena, 8 Sep oT. 


Memorandum fox Gen O'Neill (C/Gp4) sgd-MajGen Paul T. Cooper, subj: 
New Production Management Concept for Agena, 18 Sep 67. 


MFR sgd LtCol Allen J. Poor, subj: Custom hava ev eFing to Gen 
Martin, 19 Sep 67, w/1 Atch: Briefing Charts, subj: Custom Agena. 
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50X1 


DAP (Sp-2) Ltr (8/ap3) to sMu-2 


(Gen Cooper), subj: Procurement 
of Agena for SAFSP, 20 Sep 67. 





(Col YP. G. Mor ors, Jr), subit Manpower 
S and the Agena Program Office, 10 Oet 67. 






t 
Ms (S/Gp:), Cite SCSSM 36065, 18213h2% Oct 67. 


DAF | Ltr (Unel w/o $/Gp3 Atch) +t (LtCol Wheeler, 
subj: Agena D Flight Summary, 25 Jan 68, ee Atch Same subj. 


DAF itr to SME, subj: Final Agena Historicel Report, 1 July - 
19 October 1967, 15 f Apr 68, 


























List of Contracts (containing Estimated Face Value) (C/eph), subi: 
Agena Vehicle, undated. 
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WS 117L Program - Lockheed Aircraft Corporetion - - w/e! AF EOS “OT 


lL. Status of Letter Contract Definitizetion: (UNC) 


The definitive proposal,” ‘gubmitted by the contractor is being evaluated. 

i ihe, contractor bas been requested to submit certain detailed back-up date, partie f 
, cularly with respect to labor hours, for the various subsystems. Constructive action 

! cannot be taken, however, until a definite fund program is established. Obviously, | 
| if the amounts planned for this contract are not made available a the scope of the 

ork must be reduced. 


2. GEE: (UNCL)- 


8 


i 
: 
A partial termination took piace recently under the B- 58 prograi , concerning’ t 
Wee, Bell Aircraft subcontract. ‘Much of ‘the termination inventory was de termined Go) 
i be useable on the WS LL7L program. Requests were made for this materiel, and such 
i requests were approved. Actual shipnents of these items is teking place, commencing. | 
4 
| 
| 
| 
; 
k 
| 





thig week. 


Oy. 3. Status of Funds: (conTy 


_ Notification has been received from the contractor that he will reach the 

: 854 Leh in the commitment of funds presently on contract, approximately 1 November. 
“# Ge, LOO% point of commitment will take place approximately 15 November. He has 
imdicated that additional funds are necessary at this time to permit continuation of 
the, program. No funds are presently available to be added to this contract. There« 
fore. a JWX was forwarded too Ha USAF owklining the problem and requesting im 
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MCPTA fs — _ ‘ey a1 October 1957 
MEMORANDUM FOR THE FILE 


- SUBJECT: Letter Contract AF 04(67)-97 - Lockheed Aircraft 
Corporation ~ Amendment #6 


1. ‘the purpose of this memorandum is to provide a background 
for the subject contractual action, and indicate the manner in which 
this action will be covered in the definitive contract. 


. ‘hedently, 8, partial termination took rate under the B-58 
ee. AF 33(038)-21250. ‘This contract is between Convair and 

the Air Force. It included a subcontract between Convalr and Bell 
Aircraft Corporation to design end fabricate certain engines, 
designated XLR-81. As a result of the termination of this subcontract, 
certain items of fabricated engines, special tooling, ground support . 
equipment, special test equipment, oe apare parts are made surplus 

to the needs of the Governnent . 


3. It has been found that most of the above. mentioned termivation 
inventory is useable under WS LL7L. However, the detailed termination 
inventories have not been completed as of this date. In order to permit 
immediate use of certain items of this inventory, to conform to. the 
requirements of the WS LL7L program, it is necessary to commence shipuent 
to Lockheed of such items. The subject amendment will authorize this 
action. 2. Be ; _ 


Pie 4, he negotiation of the definitive contract will include a List 
—* of GFE. This list will contein that portion of the termination invéitory 

| which ia being furnished the subject contractor, sud the contract price. 

; uae be eae gene “ Setheey ‘this ae ae 


eee eye ct : ie 
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- EUGENE -S. STLBERMAN ~ tah oa s8 Eh 998 fe Wea, ‘ 
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-FEB-14 1958 


MEMORANDUM FOR COLONEL TEREUNE 


SUBJECT: WS 17h Guidance and Control 


1. A memorandum to you from Lt. Col. Box dated 6 February 1958 
commented upon some aspects of the WS 117L Guidance and Control Program. — 


2. We have realized that a number of difficulties would develop 
at Lockheed connected with their approach to the problem. ‘The co- 
operation: and effort of representatives of WDTLG in studying the pro- 
gram have been very helpful. We have discussed these matters with them 


, and have reached concurrence ‘on all significant points. 


3. Our actions on the major points of the memorandum are as 


a. ‘The ACSP System will be used on the WS 117L/Thor. 


b. The General Blectric System will be used on the 
WS 117L/Atlas. 


e. A Work Statement which will permit ACSP to start work 


‘has been coordinated through WDTLG and has been transmitted by tele- 


type by the Contracting Officer. — 


d. A Work Statement for General Electric has been prepared . 


and will be processed immediately in a similar manner. 


e. The Burroughs Work Statement will depend upon initial 
studies by G. E. and. will follow as soon as possible. — 


f. We concur that MIT needs definite direction. With further Cs ; 
assistance from WDTLG it will be. pases to formulate a satisfactory =~ 
program. 


g In bea case, funds are being transferred to cover costs. 


h. WS 1L7L intends to become self-sufficient very soon on 


technical matters relating to guidance and control. <A qualified officer: 


is being assigned to this office and will be responsible for this work. | 
Meanwhile, the Beene lapse of Melee! Marlow and others is. sabcotd apres 


ciated. 
| DOWNGRADED ‘AT 12 YEAR es eee 
~ INTERVALS; NOI fy re eter Sdn et oh | 
: D. DOD DIR 5200 s i | AQ 
DECLASSIFIE Colonel, USAF’ " 3 At 





Assistant for WS 117L 
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s..divisions.in.their areas of particular competence. Specifically 








= WDTS a Vy (9 Merch 1958 
. MEMORARRUM FOR COLONEL ODER, WDTSR : | 


“" SUBIECI: Guidance and, Control for WS avn. 


ae tion with these guidence contractors may well result an. unnecessary ees 
. gonfusion and undue interference. °. ar > Mate 


decisions raising WS LI7L to equivalent Netional priority 


: = interval. ira for managing thes LL 7L Program. 
© you ‘Work with the chiefa of the various technical divisions 


: divisions. These procedures are to be ‘reduced to writing 
“god submitted to me for approval. The area of primary. . 
_ interest at this time is thet of Sete: and canes a8 

7 menyEcaes in abe a BRON) pie a 
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1, I consider it most desirable for the WS 117L Project: 
Office to-obtein. the assietance.and support of the AFEMD technical 


in the area of guidance and control where the WS LLL is involved 

_ with present GE, AG Spark Flug end MIT programa now monitored by 
the project officers within WDTSG, separate and independent action =" ~ 
» taken by.the WS 1L7L Project Office or Lockheed Aircraft Corporae Rees 





2, Integration of the WS 117L Ppoeaip into the AFBMD aE he a 
- development plan covering other weapon systems and recent. a ee, 
















‘makes it. most. desirable te standardize, insofar ss practicable, . 


~ 


= 3. As en inittay atep in this: direction, ‘L desire hae 


to arrive at a mutually asreed and understood procedure for 
hendling the interface between WS 117L and the technical 





SIGNED - 


sie HARRY L. EVANS 
-. Golonel, USAF; 
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. Cecil 
“TUX 204= { FROM LOCKHEED MSD PALO ALTO CALIF 4-258 oA? ARE o 
COMMANDER AIR FORCE BALLISTIC MISSILE DIVISION ACTION LELOTS KR, 


(Ly. CRPTENTION "COL FeGeE» ODER were 
a INGLEWOOD CALIF as as ae “3 APRISSI10.. 58 


EERE EEE EE OLMSD 56 467 WS TITLES 5b 
_ SUBJECT L/G CONTRACT AF 04/647 4-481 
. cart. 5 PROPOSED DEVELOPMENT FOR SHORT@ TERM IMPROVENENTOF™ NEW 
ea ae HORIZON PROPULSION: SUBSYSTEMs erent arn ar 
bia sie gh Ot REFERENCE BMO LETTER /Es Se SILBERMAN/, SUBJECT AS ABOVE,» 
ie meee DATED S*47*58 /LMSD/5 S07 1/6 
ge eee - THE PRESENT STUDY IS LIMITED TO THE DISCUSSION OF POSSIBLE 
<. IMPROVEMENTS IN THE USEETL “ORBITAL BOOST PROPULSION SYSTEM ONLY. 
Bete ATE EFFECT OF POSSIBLE BURNING PROGRAMS. /COAST TO APOSEE, DOUBLE 
"BURNING AND BURNING ALL THE WAY/ ON PROPULSION EFFICIENCY WILL BE 
“DISCUSSED LATERe THIS DOES NOT INVALIDATE THE FINDINGS OF THIS STUDY 
‘SINCE THEY CAN’ BE APPLIED, EQUALLY TO. ALL BURNING PROGRAMS CONSIDERSD. 


a THE FOLLOWING POSSIBILITIES WERE, pisCARDED BEChUSS OF LONG LEAD 
TIME 


a Aq HYDRAZINE FUELS. BECAUSE THIS WOULD REQUIRE THE DEVELOPMENT oo 
OF. A NEW ENGINE, AND 

Be THRUST VALUES CONSIDERABLY DEFFERENT FROM THOSE AVAILABLE - 
“WITH PRESENT ENGINES o = on 


ig THE FOLLOWING POSSIBILITIES tke LNVESTY GAY "ED AND COMPARED WITH 
a j THE PRESENT SYSTEM USE OF UDMH ZN “MODIFIED VEHICLE TANKS, GIVING AN 
Tee IN TOTAL PROPELLANT WEIGHT OF 22 PERCENT FOR THOR“BOOSTED 
VEHIGLES. ay’ 
; Ae IN CONJUNCTION “ITH THE PRESENT ‘PUMP=FED SYSTEM, USING AS 
MODIFIED BELL LR&ie- BAS ENGINE WITH 20 TO 4 NOZZLE EXPANSION ee 
~RATIO® PAYLOAD INCREASE FOR THOR=BOOSTED FLIGHTS EQUAL 4767 LBS o 
"ENGINE CAN BE AVAILABLE FOR EARLY FLIGHTS OF PROGRAM ITA. ee 
oe Be IN CONJUNCTION WITH GAS@FED-SYSTEM /479 PSIA COMBUSTION  -.. 
“GHAMBER PRESSURE, 74G0 LBS. THRUST, 240 SECONDS DURATIONS USING 
" ‘. /$/ UNHEATED HELIUM AS PRESSURIZING AGENT, IN CONJUNCTION 
WITH A MODIFIED BELL LR&G*BAS ENGINE, 20 TO. 4 NOZZLE EXPANSION RATIO. 
“"PAYLOAD REDUCTION FOR THOR-BOOSTED FLIGHTS FQUAL $2 LBS. HELIUM 
CONTAINER “#6000 PSZA/ VOLUME ZNCHEASED BY FACTOR OF 4& SYSTEM NOY 
AVAZLABLE FOR THOR=BOOSTED FLIGHTS PROGRAM ITAc = 
| . fa/ HEATED HELIUM. ANQZZLE CONE HEAT EXCHANGER AS PRESSURIZING 
“AGENT, IN GONJUNCTION WITH MODIFIED BELL LRS4 ENGINE, 2a TO E a 
NOZZLE EXPANSION RATIOs oe 
“PAYLOAD INCREASE FOR THOR- “BOOSTED - PLICHTS EQUAL 60 LBS» ie 
o" HELIUM CONTAZNER #6000 PSIAA VOLUME INCREASE BY FACTOR oF oso. 
2 NOT AVAXLABLE POR.THOR FLIGHTS PROGRAM TTA. 


PO ¢3¢ HEATED HELIUM /INTERMAY, SOLID PROPELLANT CHARGE, pare 
[> SYSTEM/.AS PRESSURIZING AGENT s IN CONJUNCTION WITH 
Ty AA MODIFIED BELL ey oo To : EXPANSION RATIOc 
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he GAS-FED SYSTERS eg ante PRESENT STATE Ore 
‘THE ART, WHERE STE TAporo ed fot Release 0 710ze Cb08fo0b VE (75 PSIA ARE NOT: 
Oe eee> BY ENGINE MANUFACTURERS WITH AVAILABLE ENGINE DESIGNS. THES 
ONDITION MIGHT BE CHANGED CONSIDERABLY AFTER COMPLETION OF THE 
SRESEA Gag CROCKAN CONDUCTED EV ERLE LTRORAET COnCONMTIONS Te 
APPEARS y HOWEVER » DOUBTFUL THAT A LOW-PRESSURE ENGINE GIVING ADEQUAPE 
INCREASE WILL BECOME AVAILABLE IN TIME FOR INCORPORATION INTO TH 
SHORT-TERM IMPROVEMENT PROGRAM UNDER DISCUSSION IN THE PRESENT STUDYe i 
85 IS THEREREFORE RECOMMENDED THAT THE FOLLOWING ACTION BE TAKEN | 
a MODIFICATION OF THE LR&E-BA3 ENGINE FOR USE OF UDNH 
FUEL AND BY INCREASING THE NOZZLE EXPANSION RATIO TO 20 TO de 
os Be USE OF GAS°FED SYSTEM IN CONJUNCTION WITH THE DEVELOPMENT 
OF A NEW NIGH-ENERCY PROPULSION SYSTEM, AS VISUALIZED UNDER PARAGRAPH 
_ AN/ OF EXHIBIT By CONTRACT AF 04/647 /= 385 


ee. USING PRELIMINARY COST FIGURES OBTAINED FROM THE SUBCONTRACTOR 
AND APPLYING THE METHOD DEVELOPED BY CAPT. TRUAX, IT APPEARS THAT 
THE ENTIRE -SUBCONTRACTOR DEVELOPMENT COST FOR THIS PROGRAM WILL BE 
AMORTIZED AT THE COMPLETION OF THE PRESENTLY CONSIDERED IIA PROGRAMe— 
THIS DEVELOPMENT INCLUDES THE PREPARATION OF A MODEL ee tone 
| DEVELOPMENT OF THE ENGINEcTHROUGH PFRT, DELIVERY OF THREE GROUND TESS 
ee TWO FLIGHTeRATED ENGINES » DELIVERY. OF MANUFACTURING EXTRAS IN« 
CLUDING TWO THRUST CHAMBERS, PREPARATION OF A HANDBOOK AND OF 
. COMPONENT SPECIFICATIONS, PERFORMANCE OF ENGINE STARTING TEST WITH 
PROTOTYPE VEHICLE PROPELLANT LINES, AND PERFORMANCE OF AN EXTENDED © 
PROGRAM FOR THE DETERMINATION GF Rea PERFORMANCE CEHORAETEDS OEP 
AND TOLERANCES 2 ig 


'%e AN ESTIMATE FOR CONTRACT costs FOR THE [MPLEMENTATION OF THE —~ 
“| PROPOSED MODIFIED SHORT-TERM IMPROVEMENT PROGRAW INTO THE WSI57L I PROGR 
|| WILL BE PREPARED UPON YOUR REQUEST» — | 


Cs REVIEY a THE PROGRAM REVEALS THAT UDMH ENGINE AVALLABLLITY 18 THE 
"CONTROLLING SCHEDULE FACTOR. BELL REQUIRES 4-14-53 GO~AHEAD, SO AS TO 
| DELIVER FIRST UDMH ENGINE BY 0-4-8. A $0-f-58. DELIVERY WOULD RESULT 
“.) TN INCORPORATION OF ENGINE IN FLIGHT 4&~ NEGOTIATIONS ARE PRESENTLY 
oT UNDER WAY WITH BELL WHICH WILL PROVIDE FOR INCORPORATION OF UDNH IN 
© | SECOND FLIGHT s SUCH INCORPORATEON TO FLIGHT 2 18 TECHNICALLY FEASIBLE 
© | METH LusD DEVELOPMENT» | 


% - LMSD CONTINUES TO SOLICIT EARLIER DELIVERY AND REQUESTS AIR 
FORCE ASSISTANCE IN THIS MAUTER, IF ABOVE RECOMMENDATIONS MEET WITH 
YOUR APPROVAL » WE SPECIFICALLY REQUEST APPROVAL POR BELL TO GOMMENGE . 
WORK IMMEDIATELY ON THE MODIFICATION OF THE LRSieBAS ENGINE, PRIOR 
‘TQ THE FINALIZATION OF THE ENTIRE SUSE IE Ae PERTOR CHANCE THPROVEMENT 

















a ‘PROGRAM 
sou 2 W O° GREEN TECHNICAL DERECTOR 
XA DEVELOPMENT DINISTONs — Biden ithe 
“D45A dle ei, Tee — 
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/ fi a 
ADVA NCED RESEARCH PROJECTS AGENCY ; then oe 
WASHINGTON 25, D.C. So gd i Pe a 
; ; ii é ; 2 ai a ie 1 
Fe * i 
ARPA.Order No, 17-59 4 
Mr 
: fy Log 
so Bn, ott Ihe 
_ Sept, 4, 1958. © pape 5 58 
: : c 2 } 24 oa 
TR FD ‘ 


Os Commanding General | AABn qin > hee prthir— 





Ballistic Missiles Division, ARDC Leeultew ee yA 
Los Angeles, California’ ae eed “tp pees i7 C ry > é 2 
° Les, pede gi Be pn ae 
j F fo = vf ee joOF ars 
Fe HOS aye, 
‘L.. Pursuant to the provisions of DoD Directive 5105.15, dated po! gree! 
, i dein ry 7, 1958, you are réqfe Sea to proceed at once on behalf of ae 7 : 
the Advanced Research Projects Agency with the preject specified be-,_ yu a4 


low. Additional details and directives will be issued by ARPA from 
time to time and will become a part of this Order when so specified, # 


2. You are direc ted to provide two coraplete Thor fble } ] 


a ess 


iguration vehicles for space pr IEEE launchings ae 
ASSESS, The estiraated cast for these two vehicles excluding payload 


is pare ecn ode, ois iret we inoet & 








~~ ou-are aiso diréctied to is additic of 
two-second.stiges and L. WO. hire staves-for-use Bs 
-ARPRA, MES PE Rig. en Cay aD . 4 “tp 


4... You will submit as soon as possible for review and approval 
by the Advanced Research Projects Agency a detail development and 
nelated financial plan covering the program. These data shall include 


{ 3 


a time-phased schedule of work and estimates for work to be ¢ performed 
(a) by BMD, (b) by contract, and (c) at other Government facilities, 

- la preparing the development plan, the relative eraphasis on the seg~ 
nents of this work should b@ discussed with ARPA, 


sees 





5. This Gud der makes available 24, 846, 000 un adexr appropriation 
and account symbol '97X0113. 002 Salaries and Expen oe ee anced 
Research Projects, Department of Defense” for obli a ion by the Bal- 


“Ustic Missiles Division on behalf of the Advanced Re eh Proiects 
Agency only for purposes necessary to accoraplish aa ee specified 
herein, These funds are immediately See for direct obligation 
aad: for use in reimbursing the BMD for costs incurred under this Order, 
Upon approval of development and financial eae S$, as require aoe! 
or in a ne nea with amendments to this Order, these funds will be 
imcreased as appropriate 





eM, 
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6. The Director, Advanced Research Frojects Agency, will pro-. 


vide policy and technical guidance, either direcily or through designated 
resident representatives. The BMD will be responsible for arranging 
for the detailed technical directions necessary to accomplish the speci- 
fied objectives and to comply with ARPA policy and technical guidance, 
This general relationship may be specified in greater detail ey. amend- 
mentts this Order if such action is BeeCseRE ye 


7. The Director, Advan iced Research ‘Projects Agency, and the 

@ffice of the Secretary ae ‘Defense will be kept informed by such manage- 
ment, technical, and accounting reports as may be prescribed, 
8, The utilization of equipment and materials procured in con- 
projects is s subject t co the. direction. of 
ARPA, Notwithstanding, final disposition of such equipment and mate- 
rials shall be made in accordance with standard procedures, Any teche 
nical and scientific information relating to work under this Order which 

ay be published from time to time shall give appropriate credit.to the 
ARPA project, No scientific and technical progress and status reports 
on ARPA's projects or final completion reports prepared specifically at 





|. ARPA's request shall be made available | to: Soe agencies or individuals 
. without approval of ARPA, . 


9, BMD shall ie responsible for serving the security of this 
project in accordance with the security ce pores assigned and the 
security regulations and procedures of the Department of the Air Force, 
10. Notwithstanding any other _provisions of this Order, BMD 
shall not be bound to take action in connection with the portormance of 
this work that would cause the amount for which the Government will 

e obligated hereunder to Sree: the funds made available, and the obli- 
ations to BMD to proceed with the performance of this work shall be 
limited accordingly. BMD shall] be responsible for assuring that all 
gornmitments, obligations and expenditures of the funds made available | 
re made in accordance with the statutes and regulations governing such 





Iatters, provided that whenever such regulations require eae of 


higher authority such approvals will be obtained from or through the 
Dizector, ARPA, | or his designated RepECH Ge Biive. 
fe : 


Ae 


Lg? %, 
id ; in a el ede 






Yyi- 
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ADVANCED RESEARGH PROJECTS AGENCY = 86 aes 
WASHINGTON 25,D.¢. ig 


ARPA Order No. 17-59 


Arnendment No. 2 


October 17, 1958 pate 








ee 


waader 
Air Résdiech and Development Command 
Andrews Air Force Base 
Washington 25,-D. C., 











Paragraph 2o0f ARPA Ore pee dated September 4, . 
1958, is hereby changed by deleting the words "in January and Febru- 
ary 1959,'' Paragraph 3 of this Orde icleted in its entirety. oe 


‘ 





The purpose of this amendment ts to bermit the vehicles 


sch a in January and February to be made av 
It ts understood that they will piece fieir own order for thoge vehicles. 
ARPA Order No. 17-59 as herein amended provides for the : 
‘ delivery of two complete ee ey is ARPA and includes the funds 
therefor. , 
yp Fep® You are requested to submit as soon es pos ssible a senedule ad _ 
~ of ee ability of the vehicles herein ordered, 


7. ee | : - - i Mi A, Ar Ce Am 7 


7ACn 


o 





cc;, Secretary of the Air Force 
re 
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ADVANCED RESEARCH PROJECTS AGENCY 


WASHING’ FON Ena, a. G, 





ARPA Order No. 17-59 
Amer ndment No, 3 


Wavermber 26, 1958 Bate . 


enn er er ee 





o TO: Comrmaender 
Q Air Research and Development Command 
oy Andrews Airy Force Bese 

Washington 25, IneG.: 





ARPA Order No. 17 ~-59, lated Septernaber < 1958, 28 amended 
‘1B hereby further amended aa f 





bal *Y a4 


l. Provide for the ddlivery of an additional clynt Thor -ba sed (Oats $G 
venicles and two Atlaa-based Vehicles, ihe attached inclesure depicts 
the desired vehicle capacity fo} these vehicles as well as the capacity 
for the two Thor-Able vehicles (Nos. 1 and 3) Sak hosed under Amend - 
ment No.2, dated Gctober 17, 1856. The latter nvo vehicles are age 


‘signed to the navigation and cloud\cover programs of ARPA, ms ni 
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Attachment No, | to "+ ARPA Order No. 17-59 
Amendment No. 3 a a 


a PRE RATIO N OF MONTHLY PROGRESS REPORT 


This report wili a Narrative.Section and 










A a Milestone biotectae 
aoc" 
me Na rrative Section report will he prepared cach raonth by the 
, addressee of the above numbercd ARPA Order, ga marrative account 
of work perfotmed under the Order, The initial ed see will cover the 





ps 
a 
fone 
ie) 
ie] 
<4 
@ 
hy 
a 
a 
© 
irs 
? 
ae 
2) 
Ry 
H 
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oeetas Jicate to the Director, Ady 


fee fd 
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ARPA Ordor number and sub 
heading of each report. 
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Z VEHICLE RE JUIREMIE 
y | | 
mn ‘Desired Payload Orbital - 
Launch Gr. Wt. Alti¢ ude 
Vehicle, Date _(tb. ) MEE) 
1. Thor-Able* May: '59 225 500 
ae Thor -based. Aug. '59 ' 350 300° 
3, Thor -Able* Sep. '59 225 -350 500-300 
wed, Thor-based Oct. 159 240 2.50 
5, Thor-based Oct. '5 350-650 300 -400 
“6, Thor -based Nov. '59 650 300 
Yo cbttaesbased © Dae, 159 500 19, 060 
&. Thor-baged Jan. '60 550 300 
u Feb. '60 350 508 
Mar. '60 300 250 
Mar. '60 240 ~309 220 
: (350) _ ate £500) 
ee Atle s~based Apr. '60 Backup for 6, 7, or 8 
QO 
tis 
: *Thes vehicles were ordere 
No. 1 is designated for navig 
cover satellite. 
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OMMUNIKCATION OFFICE 
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ie VE OK pe RY . A aC ry ios ve ay PTs 
Posehn Ry NCLACS TF Tur . Bt F; . V/ (25, 


i] AUR 7 ‘7 - ROSIAT sty MAIL : ae , ; | | 
a HL DEO jose 


79. Commander, 
Wright Air Development Center (WCXES~H} | 
Wright-Patterson Alr Force Base, : May he sent (1) with enclosures, (2) in 

1 
{ 


: Ohio . : =< a window envelone (size 874" x Bi), 
, . Lok : ; i » df contents are not classiffe 


_ NAVAL SPEEDLETTER-~ 


Permils dispatch or informal language. 






ed as coafi- 
dential er nigher, (3) to beth navel ane! 

- nonnaveal achvities, 
‘Is packaged 500 sheets of whils or of 





(eke ; - one color: yellow, pink, or qrae 


Subj! Engine Designation; confirmation of . 


The designation referenced in Wright Air Development Center's: 
confidential messageform WCKESN-Li-7-M of 26 lWovember1958..26: 
confirmed. It is requested that a copy of the model specification 
be transmitted to the Bureau of Aeronautics, when availabilic. 
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eo . € 
— 7. HEADQUARTERS 
WRICHT AIR DEVELOPMENT CENTER ' 
AIR RESEARCH AND DEVELOPMENT COMMAND 
UNITED STATES AIR FORCE. 
. Wright-Patterson Air Forca Base, Ohio 
IN REPLY ADDRESS 
COMMANDER, ATTENTION : aS cae 
ae 9 spwusar 1902 
o WG AERN 
SUBJECT: (U) Model Designation for WS-117L Eng ine 
wae trees a Oe aes “—""Veadquarters ae saw Aap ast ae mes} eit tind cient Pane ee Sit team ite ei pare re ae pete tes een wen ome 
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( : NAME | 
ae — RegleS€ ror CON fox Contract AP pila 

‘Cc coe | - wDzis SAN LS 159 

eo ATTN:;, Mr. Silberman Lt Col Bi uy lbs /e7al 

To: : 
tua ie Tt is requested that a CCN be prepaired authorizing. IMSD to subcontract 
LWA th . Bell Aircraft for a study and test program to investigate parameters: and: 3 


pore: methods - required to provide a restart capability for the EROL-Ba-5 engine Thig! 


oz study-shall cover dual start and milti-start investigatiots, including preliminary; - 
' design. : An altitude test program will be conducted by Bell at. ARDC to provide: 


uu pequiréd design information. Bell shall prepare a current. test. engine, to be: roy 
designated by IMSD, for teating with required instrumen. ee, plumbing, tankage: 


"and _Preveure regulation equipment. 















Narre a ae t is es timated ha this Pa laa ab pL C58E $2NO, 000 and. should be 


. Study 50,0008 
ABDC Test Program = = .... area 
Manufacturing, Extras; . oe 


Propellants, 





| This progran is a new requirement: anid should be considered: cutside: the: 
f the preseht contract. ; = 


> FOEDERIC C. E ODER 
- ' Colonel, USAF 
~ Depuly Director for WS i172 
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supaeos “Daskeuy Fhotovoltaie APU boats 
“Toekheed Miserat. Corponsblon oo Snes 
Meade Systeas Tivielon te we Te Or 
ATTN: Me de He Cortem 0 
i B25) Hanover Btraet i 

' Palo Alto, California 















a; The MIDAS and Santry eer plang gubnitted by IMGD 
(on 16 Jamary show primary reliance for secondary power on photo« - ae 
- yolteie solar energy converters. he future of these peograns co ae 
ae sensitive to guecessful, solar APU deslen. Uscause of the .* 
djuportance of thig area, our present inexperience with it, end the. 
inmumerable design approaches which sugcesat thancelves, 46 is 
desired that your offorts he i aa we mininiaze we eiolk sole 
‘failure ov delay, 










eee 
2. In view of the Heme 4% 4s ‘dentoed that LISD, nile 
eontinuing present in-house work, engage a subcontractor for 

». dndependient pursuit of e back-up photovoltais gelar APU. The 
: objective of such subcontract should be the deaign of a complete - 

APU compatible with the performance vequiranents and physical 

. bimitationg of the MIDAS and Sentry vehicles. It should include oe 
' eonstrustion of & full scale model, although the soler cell instale ©: °° 

: ation need not be complete. Since it da intended that new talents | 
.'be applied to the problem, @ highly competent aubcontractor not now . 
eolleborating with IMSD on solar development should be sought. - 













ED AFTER 12 YEARS. : 


DORE 











3, Your prompt submittal of a proposal ond Goat breakdown to 3. 
‘gocanplion the backup esata herein amc aa desceubiig Oe or before 
“8 pees 1999s rope 
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“ALR MATERIAL COMMAND , oe ee ae ee 
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_. PO BOX 262 | eee Se vias ee Cn 
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-. ON NEARNESS OF LAUNCH PADS TO OCEAN AND THEY ARE CONTINOUSLY EXPOSED | | 
‘i. 4 TO THE ELEMENTS» RELATIVE HUMIDITY AT THE BASE IS FORTY /40/ DAYS AT | 
“1 4Q PERCENT, ONE HUNDRED SEVENTY#FIVE /175/ DAYS AT GO PERCENT, AND ONE | 
~.csHUNDRED TWENTY=FIVE /125/ DAYS. AT 95 PERCENT OR MORE. THIS 
-| CAUSES CONDENSATION IN VEHICLES AND PRESENTLY NECESSITATES HAULING — | 
“i VEHICLES ABOUT A MILE AND ONE HALF BAGK TO THE MISSILE ASSEMBLY BLDG. | 
TO BE DRIED OUT. RAIN, FOG AND SALT SPRAY PRESENT A CONTINOUS PROBLEM. | 
ge | SHIP TO AFH 171 LOCKHEED AIRCRAFT CORPORATION, MISSILE SYSTEMS DIVISE 
”  VANDENBERG -AZR- FOR 
DOCUMENT FORWARDED "TOA (766, LOCKHEED™ “RIRCRAFT- ‘CORPORATION, “MISSILE 
: SYSTEMS DIVISION PO BOX 04 SUNNYVALE CALIFORNIA | ATTENTION GOVERNMENT 
“PROPERTIES GROUP, D/G67=72_.. . | 7 
OR E"HARDING | : a 
~ LOCKHEED MISSILE ‘SYSTENS Drv. 
942A KH . 





Ree PEs ae 
ACK 4 MS. Tag@ TK SS OUT” 


“. . : Sot a 


UNCLASSIFIED. iN REPLY REFER TO LNSD/500843.« ‘ 
REQUEST QUANTITY ON ITEM NO. 116 BE EXPANDED FROM FOUR /4/ EACH TO 
SEVEN 47/7 EAe IT IS REQUESTED THAT THREE /3/ EA 4520"508"S496 HEATER, 
ALRCRAFT, BE. SUPPLIED AS GFE TO PROVIDE HEAT FOR FLIGHT VEHICLES AT THE 
LAUNCH COMPLEX AT VAFB, ONE /1/ FOR EACH OF TWO./2/ PADS AND ONE /i/ 
STANDBYs NEED DATE, AS SOON. AS OBTAINABLE. JUSTIFICATION BASED 





CE BASE, ATTENTION HARRY LISTER, WITH A COPY OF oo 
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development propxan for the desium ‘of a full scale operational solar. 
il photovolta Lo APU 


the subjeet of intensive develkmimnt ovex Wig pach dwo yearse This’ 


‘alee with Hoffman Lleetronies Lor tho de pvp Lopine at and fabrication of 
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Contwact Noe AL, OU(6h7 )=97. 
Backup Photovoltaic APL Design 


Commander 

qe Ballistic ‘issiles Canter | 
Air neteriel Comnand 
Attention: IBI, He So Silberman. 
Aly Force Unit Post UfMiece 
los Angeles 5, California 





(a) XC Letter to LSD, Ned's LM, tt Backup i notoveltate 
APT Dewtyny" dated 20 Jamary 1959, (hi SU Hee) 





i 
a 
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This is in reply to } erdennce: Ke Sone Gry a parallel 


x Se The dsportance af’ the solar Ail] to tho Midas and Senixy 
vehicle systema 1g wel] understoud, and thavefore, tide aysteom has been ©. | 








development has been followed within the bebo FA Utwlelon ag uelbas 0. De 
through the efforts of LISD REM Uranghe A pibuontwuct las bsen inith eked | 


solar collector array clenents suitable for initial tast Micntse This. 
contract. bus been broupbt to a successful conelugion with the delivery 


of oxticlesa meeting the electrical and environnontal vequivements of ° . 


the deved lopment and qualification teat Spee ifLeatilone 


30 The inportance of thie type of AP J to apace waitets 
operation in soneral is recognised Nryrouwchout the countay and hag load 
tO cooperation and Infornoti on exchange bebwoen Lib) and other major 
snace vehicle manufacturers and component Tuboratoriecse “ve have ee 
established Infomation oxchancve with VARC, the Signal Corn Uncineerting  _ 
Laboratory, ABA, Haak, ROG seeing, North Amorican, and WOTL. It As ya 
the objective of this information oxchange to assure sapid and reliable 
deveLoprent: of she areas AVY for sentry ag well, ag hace nrormote the ovo 


feo af’ thig 
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' 
ep 
he The exchange of information and thu uctalted deslen 
: devolop" nent within LMSD has at the présont tino ovolwod in tim detalled 
‘designs o First, a test system installation uliich includes collectors 
(of several types — lnstrunentiod for electxicol and thersial serfore 
ves smance and including an integrated telenetering esyston capable of 
et a et fuenishing ‘perforriance information for an extended Tlight tine, This Race 
op test APU wil establish conclusively porformance of the solar photo= ee 
iwoltale APU types The second design is 9 200 vatt instellation for °° 
universal. epplication in the Sentwy and ‘iidas vehiclens This installae 
tion is closely intourated . into the vehicle structure and specifically ae 
designed Lo SUpe jLoment the moment of inertia Yeqil irevonts of the attitude eee ig 
centres afotene 






















be Se A strict onpineering anslyais of this. cpevational flicht : 
‘design is now in pro:regs with initial indications that parallel appreaches 
imay be desirable in. two design arease Namely, the packaging of expandable 
‘exrrays into small volume with actuatora of maximun reliability, and full . 
: oxdientation control with minimum pover requirements, high reliability, 
ane without effect on vehicle attltudas 








i a: {no desirability of initiating lndepondent subcontractor be TRAE” 
: S@budy affort or supplementary 1i5D RED Branch atudy effort in the above —  . 0.” 
i two areas has been considered and such yposaiblh Litios have been discussed ea” 
with the prospective contractera.e Funding dimitations, however, have 
: prevented: the Initiation of such parallel effort up to this times 





ihe To ue to the olose int euvebion reoadrenenta of the solar 
“LAPY collector panolo within the veliiola atxuclia and the affects of the 
“goles arvay vpon vehicle porformanca ond ottid lane ovnteolg we would Like — 
= %© recomend that the parallel effort rocomnenmiod in ileLexonce A Ge 
-..  Linited to the study areas noted abovose Gupploaontary otudy effort in 
“<i these two problem arcas is desirable to provide LUSL and the Air Forces 
‘0. with assurance that the final system is one of the highest perfoxmancs — Pe 
ait... and veljabliitys a en eee Ce ae) a a 








Se Dealen of a full scale Coulee ere es o tovother 
with the fabrication of a functional mods) may not bo sasential im view 
A “Rate of the effort aineady expended, the advanced atate of the present design, — 
hopin , amd the neceasity of Lully acgquainting a subcontractor with the complete 
oa 6 Sentey vehLele performance factors essential ta, completing such a degigne .. 


“a ofan ee ee 
Pg er ae ‘ 
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ihe cost involved ia algo of sone conaddoration since the initiation | °°. 
of such a contract cust be considered a major, and snerefore, costly o 6. 
efforts Would you therefore Idndly sdvleo your concurrence oY Yee ¢ 
jection of the above LS) recomzendations. Pandin;: voply, work 
gtatenents and costs are veing propared for both the ey precran’ 
one the ahaa ieee eds be 





Vory eat! YOULEg . 
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COMER, AFSD, EPEC, LOS ANGELES, CALTSONTTA O82 
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DIRECTOR ee ee Fes 
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CORNEAS FROM WDEZWs DelleBs SUBJECE: 10S) PROBULSTON STAGE. 


“SHAME + 


one: LN ACCORDANCE WITH DISCUSSION BETWEEN IMSD AND ARPA ON 5) FEB. 50, 


ia(i), 1a(2), 2a(1} ana eatey-c OF “TINSD 1O595 DATED: 


a at wa. 


ees | AS DISCUSSED WITH R. CANRIGHT. PRODUCTION COSiS Of THE: 










NAME + 


VERTGIES INCLUDING DUAL BURNING: UNITE Cost PRODUCEZOM, BATE: OF 





DATE: 


—slen RHN6O, 0003 UNIT COST PRODUCTION RATE OF 12/¥R $he0,000. 





To: 
on haere: viii ba FOR ta(1) WITHOUT DUAL BURNING IS 7 MONTHS AND 22 MONTES: 
ener WET DUAL BURNING, ALL OTHER CONFICURARLONS 12 MONIES WET OR 
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: i NAME t 1 
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armors wiocr La) PRESENT TANKAGE Gao 





| | DUAL BURNEENE R&D COSTS — $29,300,600 








1a(2) INCREASED TANKAGE (1304 } 
DUAL BURNING RE B3064,600° 


INTEGRAL ‘TANKS: “(tnctadting | 
ELVA) R&D - __ Byl50},000: 


¢ 


TOLAL RE $4, 4563,000) 


PRESENT TANKS (100{) 8 

DUAL BURNING . . : RED - - €2,300, 000 
MODIFICATION COSTS RDC __.150, 090 
: moran RAD” §§,050,000 
TNGREASED TANKAGE (130) 
DUAL BURNING 3 a ae RAD ; $2,300,000 


SONTRGRAL TANK (Inetating a ne . oe ota: 







| MODIFICAEION - iit oe RD : “750,000 


Lo? * oe ee | OHA RED _ $4,750, 000 
et ; . . 


beer SHOULD BE NOTED ‘men ‘its COSY FOR THE TNVEGRAL, TANK RED IN 2a(2) 





ie: RE pucED ‘tn Cost FROM 2a(2) BECAUSE OF A SAVINGS EFFECTED De 
a 


DATE! 


COMB ENING THE ANTEGRAL TANK WITH THE MODIFICATION RED, 


none DUALS soritang RED COBLS DO NOE INCLUDE PEVA, PEVA, TESTING, ABDC 


RT 


: _~ ESRI 0 OR DELIVERED ENGINGS WHICH HAD BEEW INCLUDED IN THE $5 520,000, 
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MESON COQKDINA os 7 Sy ae a mee geo i 
oe ENTER NAMB 
S J2"ba('L) AND 2a 2} PO IDL}, 1b(2);, 264), AND 26(2)) RESPECTIVELY 
i ; 
enn 


ND SUPPORT EQUIPMENT COSTS TO SUPPORT 1a(1), 1a(2), 2aCL) Arg 











lee. 2a 2’) ARE 8600, 000, THIS INCLUDES CHECKOUT OF EQUIPMENT At’ tH BAD 
D-RLOCKHOUSE, ay SUPPORT 1b(1), “95 (2) AND Sb(L) AND an(2}, ose 
a err SPSTS “WILL BE $1,000,000. GSE COULD BE AVATLABILI woe avesdua : dente Bie ie ea ee, 


> | ““YONTHS FROM CO AHEAD. . 





OATE: 


RSE_COSTS WOULD PROVIDE MINIMUM SUBPORI REQUIRED FOR L749! TYE 


“WAME + 







es GSE, BEING FABRICATED how POR MEDAS PROGRANE AG AEMIC co 
OsrE CORRENTE PROGRAMMED FOR USE THRU MAY 1960, IS CAPABLE om USE | 
WITH ce [ABOVE CONPIGURATIONS AND COULD BE Se FOR ae PLIGHT! 
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Tinsow COORDINATING Fry 12 _ - all ; yt ee e ne 
et en | ae PER AY ne 
van “4 MORANDUM FOR COLONEL CURTIN . = PAE Se  Vnes, ala 
ue GUIWECT: (U) Photovoltaic Solar Coll Reseawek  ° 
Pee ls The accompanying Letter to Generel Anderson for. General  * 
am aie fa baonelect silonatura requesting impatus on photovoltaie solar call, - 
i arch la occasioned partly by accelerated MIDAG vequirements end 
1 Violin pI ae -by previous. centacta with. WADG hich heave not abietted tha | - 
reer aaa psponse desired, > pare 
[0s ; ~@. On @5 July 5B, wo queried (with SISyERG (45 Ay Ali ibe) WADG 
ee pa fecearch and developmant program fo phe fy “f W fhol ase a et 
eae: chnversion. The dnquiry‘wea/made when At wii | ud Lhab | promeing 
Dales research proposal for a componite gap photovaltis material had been’: 
pmmeennmcnonmemmenet Jocved Lor budgetary rather than technical reasons. We suggested S. = ait 
eS that the inportence of thia arca alght not be fully appreciated and or, 
\ted our considerable dependence upon it. We urged that sound = _ y ae 
ppreaches Lox improvement of golar ee performance be given every 5 a 2 F 
cpnsiderations : 7 ie, . ah 2 = og OF: 
ee / 3, WADC did not reply to our letter: for threa and one-half Ss ea 
mpnthe, ond then-onmby after. further duguivy-on ite atatuse. oe < Hoy wD oy 
‘ p53 shay outs. ined & program which wes extremely wears. — iS iS) “ 
\ ~ OF a dozen pronieing photoveltele materials, WADC was G 3: 
al vautaieat ne only ecaduium sulfide, in a program which had been ane 
3 icin ted by the WS 217i ea of fica one fund ded by that Os pilee O or 
- f oates \ “oA my ay and FY 5G, ee ee ee ee ee 
TO: i : Me 
‘ b. Bids for Mieco polar ere vere ‘abou’ te be ‘gal ied, tea 
ae | ftom six or more compenios,; but subsequent informotion revealed pleng 
DATES b support only one, in apite of the Lact Anat oe verse 2 yeeecnes 
ern shetty Justified ma Liphe efrorts. | ee ne 2 oF ati 
Or a 2 





{ne only additional work programed involved the constzude "| 


dite : ; : 
Go 





NAME 4 ee [ane : 
aes) sof a 500 watt photevoltaic solaxy APU fox ground demonstration 
PAE pirposes. Gince we are currently building a 200 watt operational 
a ight unit, wa do not reyard this os Semaine reooarelie 
Co 4. On 2. end 22 January, prioy to an Aix Force Gocondary Power Cee 





cr ria pogram briefing te ANPA, this mabiax waa again dligouased between 
eS it ARDC, WADC, and AWUMD personnel, It was concluded by all thet colar 
To: re chil vesesrch should bo expedited. To insuxe propar aupport, our 

ter projecting quantity requirements 















| 4 
Tae Tp representative agreed that s& letter 
4 stoting the need for improved performance would be sent Drom AFRMAD 
4 ENP Tee vf ret . ‘ah i 
p Oates ze iQ AMD. 
: bi ‘ RETNA LY TEIN IE HORI OS HO EASE IW IMAI AR ETDS HH A 
ate ate ; “ , YEMPORARY { PRIA AMENT | 
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“Ghie?, Airvcralt TvelLear Propulsies Office 
U. 8. Atbomle Enes ey Comnlesion 


a eae | Washington 25, D. C. 








ee ‘Dear Generel Keirn: 


Ya your Letter of @ February you have pumuaated an indica tion 
of require eae Yor radloisotere thermelectrie generators. ff 
should like to defer stat roe 8 requirement for goneratora of that 
bype uneil a relative desivability of reactor sources, ag Getadled 

. dm the ealtached study, can be directly discussed between oux 
representat ives. ‘ihe gtudy vefleets thinking which has evolved 


ice ee jag GHAP unite for WO LL7L vehicles. Our cennents may be 
SE se Have Hot. ae ‘beam comsddered 















. altered for other applications, bit “Uibess 
“te the extent that definite vequiremilite can be indlented, | 





ys 
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Yhe firming of WG LiviP specifications, together + with the variety .- 
of g SHARP systeua now discerinkie, brings us to a point ah which the 
 gelLationship between these programa should be reviewed and possi A 
‘vadirected, ibe eavissbihity of deleting GRAP T trom furtkex « EME Oe 
sine on end the objectives fox GHAP IZ, ag well as the selection of a 
raaetor or vradioles bope fuelled thermoclectrie generator, require 
a aed thon ang mm: oe extent to which other oraerama. 
ina Lng foee L object vee ox introduce new requirements remaiug -~ 
to be det E am ineteuctiag mr tare to CHE up ‘these mabiers 
GRADE. hidden Wb bik gh JR ad Wyle hele # Wed Mitek atesadoe MedRéaledk, As tateh bb Nsetandaieletay = 
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TLOWATT SWAP POWER SUPELY 


ease poner 


SELECTION OF § 





& gel ection between alternative SNAP power supplies to meet 
WH OLLTL requirements in the subkilowatt range appeara to be peageetaas 
at this timc. These requirements, as presently identified for bowl 
Sentry ond MIDAS prograws, will be setisfied by continuous power he 
2b0 watts at the output terwinels of a 26 volt direct current generator. 
A sinimua operating duration of one year is specified, bat even longer 
life is desired if attainable. This 1s particularly trae for MIDAS 
vehicles which are required in quantity. A capability of this mature . 


is desired by wid 1961. 


Tt ta he be ho 


1 


several hundred watts can be furnished b y solar generatore, and they 
ave regarded to be the primary approach. Solar unite compare favorably 
with SNAP unite in performance and weight and circumvent radiological 
difficulties. Their rellabliity under operating cond)tione is yet to 

be established, however, and ney well be the issue which aap vest 
dietates the eheies between SHAP end volar paver supplies. Gimee the 
entire feasibllivy of MIDAS and the attractiveness of Sentry depend 

upon prolonged o ating Life, it is essential that 6 backeup GHAP 
development be vigorously pursued. 


thet - ve Ay ted , HO ditt so 13de ei ee eae 
it te te be hoped thet Long enduring power in the range of - 
a 


aa 
& 
ey 


ny 
ay 









In an April 19958 letter ta the Aircraft Reactors Branch, end in 
gubsequent miuutes oF SEAP Coordineting Committee meetings, ASM) 
‘preference hag been indicated for a subkilowatt reactoxy with static 
converter over a Tike radiolsotope=fuelled unit. The reactox 
envisioned, substantiated In concept by a recent Atomics International 
study, is without heat transfer fluids, pumos, or even reactivity 
contr ole, althougu these could te introduced in the interest of inoroyed, 

design. Ite inherent simplicity permits orbital startup, eliminating 
operational and handling problems asaociated with a ground started 
reactor or with radioisotone fusis. The reactor need never be started 
on on aborted mission. An cporating lifetime of several years az s 
Likely, amd the unit will not nerish in storamza. these advantances are 
exirenaly abtractive from « systems point of view and pive pause In 
considering any commitment to rad ols sotone SOUE Gi 
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ae 


Reservationg concerning development time for such a reactor heve 
seea by the Alrcealt Reactors one, fn reporting on 
LOWE Atiios Lvternacional has dnaicated thet a protoe« 
type ‘reactor heat source ean be designed agg. built In spproxlive vtely 
ose yeer in a minimum cost program. th ils expectation does nob appear 
oe ney optimistic da view of the direct adantability of fuel element 
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The atiractiveness of radiolsotopa supplies to meat WS LL7L 
requirenenie ig diminished by the necesaity for massive biological 
gliiielding which mist be retyacted from the vehicle just prior to 
Slight aud reinstalled in the event of a hold requiring personnel. 
access. Reference is made, for exemple, to the SNAP T design whieh 
utilizes 7200 pounds of drainable mercury. While it ia probable 
that tooster static lead limitations can be overcome to accommodate 
this additional weight, and that operational techniques can be 
perfected, motivation to introduce such additional complexity is 
Weakened by the reLative desirability of other aclutions. 


Radiclegsicol considerations also influence the choice of SNAP 
generstora. “In the case of cerlum sources, the remarkable progress 
toward containment under every conceiveble circumstance reduces the 
magnitude of radiological hazards by precluding the possibility of 
dlapersal in populated areas. hile catastrophic incidents are thus 
averted, lesser but neverthelesa objeetionable hasards remain, The 
appreciable range of external radiation emitted from en intact source 
constitutes an insidious dancer wlth inevitable adverse political. and. 
socLoLlogical consequences, The necessity for recovering such sources, 
or Yox continued survelllence of impact sreas, creates a burdensoma 
operetion am) an impecce when re-entry occurs in foreian territory. 
Problems such as these bave yet te be evaluated by the SNAP Hezarde 





Gnubcommitiees recently formed for that. purvogse with membership from 


appropriate governmental agencies. In preliminary discussions, 
however, veluctance to accept re«entry of SNAP sources, even 1f intect, 
was evident. Avoidance of re-entry altogether by orbital suclear 
destruct, high altitude burnup, or other teans iivtroduces unknowns 
which prevent an evaluation at this time of the effectiveness of such 
mathods and their effeet upon system design and performance. “OF, 


Bigh altitude Gispereal of nuclear material upon impact with the 
atmosphere is more likely to have the required faliesafe characteristics 
than a nuclear destruct device, actuation of which is fallible. While 
design Lor atmosphexic burnup of radioisotopes may be inconsistent with 
the yraeniirement for inteaerity in the event of @ leuneh site aceldent. 


or during ascent, it presenta no such difficulty with reactors which 


al 







ee eT at: Eee ee eee *y He, HARES Teh Re aa wR a ee i: a oe 
inlilolly contaioa wel ble contaminant, or no contaminant at ali if 


orbitelly started. Although reactors thus appear te be more adaptable 
to this approach, suceegstul design to accomplish high altilinde 

persal cannot be presumed. “isis problem should be i 
aitention, since conviction resarding use of reuetore 
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ARPA Order No. 17-59 
Amendment No. 4 





ril 1G, 1959 D 


Ap ate 
TO: Commander 
Sir Research and Development Command :, 
ee “hes F Force Base eo 
See »Washin gion 25, D.C 
: 
Ce : . oe oS 
sae a ARPA Order No. 17-59, dated September 4, 1958, as arnended,. Aye ot 
“4S pas further amended to specily the @ app enue Tasks included Wikia ) 


jas ed ve dty HOSA acai 


} oe ee Task No. 1 - Provide one THOR-based vehicle for the TIROS 





: ae : ss 4.4 e Ce ees tt ais a ra 2 t 
oe project. The specifications for this vehicle, its launch schedule, Lt 
Uno J) and. Sther rnatters will be specified by NASA. Of the funds pro- 
Pad . yvyidedin this Order, 532 ati ion pertain to this Task for covering - 


estimated costs already incurred. 





Task No. 2,- Develop an upper stage véhicle AJi 0-104, 
rnated cost, $1, 708, 060. 
ee ; y 


3. Modily the Be icv cties >to obtain dual burn- 





ae (ies * ing capability, simplify guidance and system, structural 
beg simplification such that payloads ofa y shapes may be 
Se) Ue by . ‘ . as : = ‘ . 
ee ee ¢ carried, and increased pr opellant carrying capacity. Estimated : 





\ 
i t 
-| cost, &5, 1590, aoe 


bh og Smee a os = a fees = secede Aes ~ b ov eae As Serine sf 
Task No. £- Provide for iné delivery and launching at AMR of Abe - 
semen cence mena ce nertasanen : Ai ° 









Cae, RPA. via PHOR.Delta and a THOR 104 suitable for the injection of the 
tnpled ¥TEO Transit payloads ci about 215 pounds into 400 N. Mi, high cir- : 
5 
: cular orbits, Estimated cost, $7, 630; G00, 
"Task No. 5 Sox the ry and launching at AIR of ; hel 
Pe ees ROR Rr 
, two oo abicles suitable for the injection. of the £00 Cree = 

Ae cae pounds Couries mera eeg inte 656 N.Mi. high circular orbits. (Gil, We ) 
7 ye | Estimated cost 
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ARPA Order No, 17-59 








F 
Me, 
Amendment No, 4 i: 
6 - Provide for the delivery and launching at PMR ea 
So. APP of two TH TOR -Hustler (raodified) vehicles suitable for the in- 
wedded tat iS f a 2 
ald GP-e O jection of the 215-pound Transit 2 3 Payiced into 400 N. Mi. 
fisted GF b C . 
Cirle ‘ ‘} high circular orbit. Estimated cost, $7, 660, 000. 
The desired launch schedule for Tasks Nos. 4, 5, and 6is set 
forth itv Altachment No: 1 to this Amendment. 
be 8 (Ont ie : : : o 
ON oe is o. ‘ c 
aoe . Che Tasks listed above stipersede paragraphs !, 2, and 3 of 
e : 
Amendment No. 3, dated November 26. 1958. 
& The estimated total cost of Tasks Nos. 2 thr cough 6is $30, 142, 000. 
The fund availability under ARPA Order No. 17-59 1s hereby in- 
creased from $5, 690, 000 to a new total of $18, 300, 000 under appropria- 
: . tion and account symbol "97K0113.002 Salaries and Expenses, Advanced 
he - Pg at « 
Research Proje cts Agency, Department of Defense." Addigional funds for 
he availability of FY 


Tasks No. .2 through 6 will be made available upon t} 


“ad 1960 funds. 





plans be snbesceed for 
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ADVANCED RESEARCH PROJECTS AGENCY . 
; WASHINGTON 25,01. : 
ARPA Gres lo. A? -59 
‘ Araendmei: nt o 5 
‘April 13, 1959 Date 


wre Dinmont seni 
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ROSY be 





TO: Commander 
fir Research and Development Command 
Andrews Air Force Baca 
. Washington 25, B.C, 


Pursuant to an Agreemea 





aa the National Aeronautic and, 
ey ae responsibility for the eos cal 
THOR -based booster for the : 





nated TIROS, as specified ae Task 


ae 
Order No, 17-59, dated Septembe: 
rr © 








tranete i = 
\ e 
fh i , : ~ A x s- 

ne Accordingly, the ARPA reporti 

Task No, | of Amendment No. 4 to 

September 4, 1958, as amended, 

and non-expendable equipment p2 

determined upon completion of t 

ment, 

ths a . 

but ARPA assumes no responsibility for obligations and axpenditures 

it 7 pooch r : 

eae S2CeGS of SZ, O00, ooc, 

pes 
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ce * /  - - LocKEHEED AIRCRAFT CORPORATION 


In Reply Refer To? 
MISSILE SYSTEMS DIVISION «© SUNNYVALE, CALIFORNIA 


IMSD/H3004 5-23-06 





1h April 1959 


oN 
nies 
_ Subject: - Analytic and Stability Studies of we117L . coe 
- Flight Control Section - SK 
. oa. 4 
Tos Commnder : EW 9, 
: Air Force Ballistic Missile Division oo PES 
“Ho., Ale, Research and Development Command VLE OF 
Detechnonts #2 (FBMD) OS s 
Attn: WD2WS, Col. H. L. Evans SS 
Air Force Unit Post Office aS oe 
Los Angeles 45, California ‘ ey ia 


“Reference: (A) TWX WDZWS 3 33-8 to W. E. Prye dated 28 March 1959 
(LMSD/427599) Same subject 


3 i In response to your request per Reference (2) above, LISD is 
ee pleased to submit o report of the previous analytical studies performed as 
SOE oNee : eo 


. (a) Single axis stability margins (pneumatic and Hydraulic 
= operation) ese 





(1) attitude control only  ~ ae oe aes 
(2) horizon scanner plus attitude control | ; 


ieu@.  (b) Two degree of freedom study orbital boost phase, (fuel - Cir. 
ee ‘slosh, flexible missile, engine dynamics, compliant en- 
gine mount, jet damping, hose restraints, fuel slosh 
damping ratio parameter study, etc.) 


Pitch-roll coupling (pneumatic opera ation) 





“—— 
Ds 


Yaweroll coupling with horlz 20 scannex 





Hydreulic serve study for engine control 


an 
re) ¢g 
ee el ee ee See 





(f) Effects of gas valve dynamics 
(g} Gas consumption on orbit (limit cycles) effects of: 
valve threshold and hysteresis, horizon scanner oper« 
ation, retro rockets, etc. : 
. (2) Effects of tuxsbine windup torque in roll 
(1) Effects of thrust misalignment correction 
" (3) Improved with. aneeerer networls 
ie : (1) engine servo with position plus. rate feedback 





a! See eee et eZee 
ATES WON Tei MEANING 
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Attn: WDZWS, Col. H. L. Evans = Page 2. 


Analytic and Stability Studies of WSLL7L ; | 
Flight and Control Section 


(i) Rate cireultry to replace rate gyros * 


(1) Flight simulations with vehicle hardware, i.e., 
hydraulic engine servo, IRP, rate gyros, sequence 
“ timer, gas valves 
1} 7 be < 6 « : ae 


(m) ‘Dynamic checkout of vehicles with actual hardware 


(n) Tolerance analysis: 





(0) Post flight analysis os 


_(p) Five degree of freedom study - fuel slosh coupling 
among axes : 


2s he future work load will include the SOLSGuARS studies: 


(a) Horizon scanner simulation - an pétual hardwere simu- 
lation with the attitude loop closed around the #/S, 
thus giving @ close measure of vehicle accuracy, limit 
cycles and coupling of axes. 


(>) Gas valve plus inertia damper system ~ this is a dual. 
force level type of control for extended mepeneetee 
with minimum energy expenditure. 


(ce) Sentry reconnaissance system studies ~ an investiga~ 
tion of the effects of the attitude control system on 
- extended operation. 
3° ; 
(a) Error analysis ~ a study of the effects of, system tole 
ances on vehicle accuracy. 7 i 


(e) Five degree of freedom with vehicle hardware. 





ads, Analog and digital studies of the vehicle with the effects of the 
first bending mode included have been performed. The digital program is a two 
degree of freedom system which can include the characteristics of the first 
five body bending modes and the backup structure. The analog program was 2 


-simplifs ed version of this in which the servo is represented ee second ordex 








system and only one bending mode Was considered. Both baci 1 mined that, 

Por. ‘he caleulated mode shape and neqheney bending effec egligible. 

; : a eli = rs) quent studies o* trae ecasuk GON 
fubuce conrigurations willl be cheekec. for the effects of whe 


pentane modes. 


3 DONMUMENT CONTAINS INFORMATION AFFECT. 
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To: - AFBMD | . - 1 April 1959 


Attn: WDZ, AWS y Col. Ha lie Evans . 7 : Page 3 


Subject: Analytic and Stability Studies of WSLL7L 
Flight and Control Section 


hy Effects of Flexure on Autopilot Operation ~ Flight #1022 ~ The most 


violent. manuever during flight occurred in the pitch plane immediately follow 


ing ignition. Maximum pitch attitude and rate excursions during this period 
reached approximately 17 degrees and 40 deg/sec respectively. During this 


_period the engine rotated to its maximun a ance and, in additioa, the 


thrust overshot its nominal value by approximately 20%. “These conditions are 
more severe than those encountered during any other phase of the flignt and 


.. bending effects, if any, would be evident at this time. 


Same F 7 : f mt te amaies aeanemen einmaennen anit nee, aveetenet® ma ioe Re ee 


5. The frequencies of the first five bending modes @re approximately 
39, 49, 53, 87 and 94 eps respectively. though the gyros are sensitive to 
bending slopes, the telemetering commutation rate of five samplings per second 


‘for these channels is too low to detect the bending effects on the telemetered 


@yro records. Bending oscillations are evident on the accelerometer records 
however, since these channels are continuously telemetered. Normal (perpendic= 
ular to longitudinal axis) accelerometer instrumentation date are as follows: 


Channel Instr. _ tustr. _ Instr. - Telemetering 
Location . Freq. Resp. Freq. Resp. 
- 10 Al MS. 316 100 eps 80 cps 
8 A3 M.S. og ' 100 eps h5 eps 


These channels are capable of recording the most important bending modes but 
‘are not sufficient to distinguish between the first three modes since their 


frequencies are so similar. 


6. Channel A3 indicated a frequency of approximately h5 eps Which ny 


“pe the first pending mode. These oscillations had a maximum value of approxi 


aan 


mately £ .9 g's which, at this frequency, would represent a bending Cisplace~, 
ment of approximately -OO4 inches. The amplitude decayed to the noise level 
within .3 seconds, exhibiting a structural damping ratio of approximately .003. 


-No other significant bending oscillations were noted during any other pehses of 










flight. 
es Bending vibrations affect the operation of the vehicle in two ways: 
Raat eS 
; . pe F 
Pe {a} The attitude and rate gyros detect bending slope and feed 
this information into the autopilot as erroneous attitude 
signals 3 
io) i dergoes an angular @ispl: 
2 missile bends, tnus deflecting the engi iva 
Fa paspedts ‘to the center of gravity of the vehicle and prow 
Nae ducing rotational oscillations. 
{s DOCUMENT CONTAEMS INFORMATION AFFECT 
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To: AFBMD . 14 April 1959 


Attn: WDZNS, Col. } E. L. Evans - | Page 


Subject: Analytic and Stebility Studies of WEL (se 
Flight and Control Section 


8. The static gein and frequency~attenuation characteristics of the 
autopilot are such that a signal of this frequency would be attenuated by 
factors of approximately .002 and .0002 for the attitude and rate channels 
respectively. On this basis, the bending slope must be greater than approxi- 
nadely .13 degrees to exceed the engine closed loop dead band of approximately 
-Ol degrees. The Structural Dynamics Group computed & maximum bending slope - 
of approximately .02 degrees for a 4 degree step deflection of the engine. It 
is evident the combination of. attenuation and deadband will completely nullify 
bending effects. On the basis of the preceeding analysis and the telemetered 
records it was concluded the control system was not susceptible to structural 
feedback. 


« 


9. Zhe backup structure bending mode was observed during static 


the telemetered actuator position channels because the telemetering sampling 
rate was only eight samples per second. This frequency was not observed on 
the accelerometer channels and therefore it isi :oneluded the backup structure 





' deflection was negligibie. 


i 10. Maximum engine deflections of approximately .5 degrees in each 


‘axis were recorded during static engine starting tests. The telemetered start- 


ing transients were considerably greater than this and completely masked the 
effects of engine complience. A post flight analog simulation of the engine 
transients at this time indicated the probable cause of the erratic behavior 
Was & spurious malfunction of the eat or Electronics Package rather 
than excessive engine compliance. 
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ee : In reply refer .to:. 
ie ; ey IMSD/430100 
2 ; Dept. 23-06 


a —_— @ May 1959 
a ee _ Bee ae ae 
“Subject: Contract AF-Oh(G47 )#97 ate Bs x 
fe 1 olay APU Backup Program rag 
: ; | Sat ay. . . S a 
pe Tor |. Conmidey Pha & x oe 
i Air Force Ballistic Missile Division SS Se 


/ Headquarters Alr Research & Development Command,” Q 

"Attn: WDZW, Col, H. L. Evans/Maj.. Geo. Austin” ee. 
Air Force Unit Post Office ou ee 
‘Los Angeles 45, California - ie ae 


"Raclosure (a) Hughes Aircraft Development Proposal (3 copica) 


(b) Radiation, Inc. Development Proposal (3 copies) 


(c) AiResearch Manufacturing Division Deve Lopment Proposal (3 copies) 
ee (a) Westinghouse Electric Corporation Development Broposel ( copies) 
Ls Enclosures (a) through (4) are transmitted herewith for 


eee evaluation by AFBMD as a possible backup program to the current ahoneyet tans 
work: PEMIE: done under the subject contract. - 








. ‘2. The evaluation of these proposals by IMID 1s a8 follows: 
' Bughes Aircraft : 7 “S e ah cus 


" The Hughes development. ib eceall priced at gurl, 959, includes the 
. ; development of a fully oriented array system, servo controlled. The mechanism 
'. of stowage and extension appears reasonable with @ high probability of 
satisfactory development. Orbit and system design parameters appear reasonable 
and the power drive arrangement appears excellent from the standpoint of the . 
absence of high speed motor components. The proposal doea include a more 
conventional motor drive development in the event the unique electro-magnetic 
‘drive system would not prove adequate. The facliltles, personnel, capabilities, 
and financial responsibility of the Hughes Company 1s, of course, excellent. 
Radiation, Inc. 
The Radiation, Inc. posal, priced at $184,720. is excellent from the 
standpois of a solar auxiliar yo pover aystem btheereklesd study. he approach 
taken ig more inclusive than Hughes from the standjoint of a comparison of 
a Brawl: aes ee and Lully oriented system. Thig should not, however, he 
he fa Maite cane! us ions ; 











ee ced 





sie ay 
ee oye ae 
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124S1/ 430100 26 
: - Dept. 23-06.) 

subject: Contract AF 04(647)-97 = Page Two i, 0!. 
/ Solar APU Backup Program ESE oe Se 








‘AFBMD, Attn: .WDZW, Col. H. L. eee Mad Geo. hustin’ 









of Radiation, Inc., there are major mechanical problems that are not phown i 
in’ sufficient detail to establish a superiority of as aaa to see a 
_ These. two areas are listed as follows: 


a eS 


Ke — fa). -The requirement for high speed. torque motors Ho accomplish | oe 
ap? aa _ orientation is not considered completely practical for the ..- 
ae lifetimes involved. ae 








(ob) The conversion from DC to AC power on the solar collector 
“panels for transmission of election] pewar through the ai 
bearings by means of transformer coi ttig or condenser coupling : 
is not sufficiently described in dota. to pormit evaluation: , 


~The proposal includes effort on secondary bitlery evaluation and eitine | 
i; regulator control development which were not part of the work statement 
= requirement. 


Al Research Manufacturing .Division 


AiResearch Manufacturing Division prepiogedd., belied it Wea, h69. in rated 
-third, primarily due to the,compleully of tin! 64 i, wie and the requirenent 
“' for high speed motors. The alternative ‘fatale ee pequires an exceptionally 
_ i... high degree of reliability in the ipdividual component collectors. This 

' system also does not appear desirable from the standpoint of temperature 
control. The electrical control system proposed appears excellent for the 


. rather complex control operation required. 


"Westinghouse Electric Corporation 


" Westinghouse proposal, priced at $132,469, based the design on the availability 
of high efficiency cells contrary to the instructions of the work statement. 

. The collector design proposed 1s of too small an area to be considered or 
“compared with the other proposals received. It should be noted, hovever, that 
the unique method of extension, using foaming RAE EMAG as & Support mec penne 

is an excellent idea. : pe 








RCA elected to submit no did. fe 
e Electro-Optical. SUBSE Ines = no bid. 


mpply further comments or discussions concernin. 
2 oa desired. 
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Ceveee sed, Geb. SS Hehe 4. <A any Ban® . ACY ase sre meet to arte re net 
i 2047 FROM LOCKHEED MSD PALO ALTO CAL EBESTUK 94 Hains 4038 410p te : 
HEADQUARTERS BALLISTIC MISSILES CENTER ALR MATER a BY) man al 
LOSANGELES CALIF , 


eM 


7 ae D 

: INE i Wt cepanentonnetntcectnat £ ; 
| ATTN LBJP E Ss SILBERMAN ge OS ™ Ee ee ee 
| BT ig, age Seare ne Done Ona EAR , 
3 /S ERE LMSD/430932/61=63 ere a «3 ; Lip ga CAlLy. 
~} SUBJECT CLN .. AMENDMENTS TO CCN NOe 23 Ry TC Tee "600 14 ~ | 


~.; TO CLARIFY INTERPRETATION OF CCN NO. 23, DATED a4. APRIL £959, THE 

| FOLLOWING AMENDMENTS. TO CCN NO» .23 ARE HEREWITH REQUESTED. IT IS 

.) UNDERSTOOD BY A MEETING APRIL 23, 4959 WITH LT. COLe BLUM THAT BMD 
4 CONCURS WITH, cLMSD"S TECHNICAL INTERPRETATION«  . eal 













ee tes: INITIATE ACTION FOR A DESIGN AND DEVELOPMENT PROGRAM TO 
: | mans A RESTART /DUAL“BURNING/. CAPABILITY. TO A HopiEee) VERSION | so 


00 HB FU Cd HO om gre bat Ba FRO 0 6a FO Ee Sen FD EO CB OD oy | 


foe 26s" een AND. DEVELOP SUCH OTHER CHANGES AS ARE. REQUIRED TO MAKE - 
| THE OTHER PORTIONS OF THE VEHICLE, SUBSYSTEMS AND GROUND SUPPORT 


SEER SR ER ERR SA AM HAE ES EMER CO LD UB ERE ES fb tb 628 Gab FBO POO ER ED CO PO LE Rg 


| EQUIPMENT COMPATIBLE WITH THIS RESTART. CAPABILITY, | | ee 


Pe ey 





Wb HO ET HO Ee EN EN TNR 


Ly Aran bitisrt 56-25 ENTITLED "ws 1171 WORK STATEMENT,” DATED 1000: 
| DECEMBER, 1958, INCLUDED IN THE CONTRACT BY REFERENCE Is TO BE : 
“AMENDED AS FOLLOWS OLN ee ments ae saad 


. | 
: - . oe sf : ad 
PAGE 46 PARA. 2e5eheohel = REVISED TO READ AS FOLLOWS CLN © ~~ 2h 
ALL FABRICATION AND TEST OF ITEMS UNDER THIS SUBSYSTEM WILL BRE | 
DIRECTED TOWARD THE DEVELOPMENT OF A BASIC AIRFRAME ADAPTABLE WITH. | 
A MINIMUM OF MODIFICATION TO THE CAPABILITIES LISTED UNDER PARAGRAPHS | 
QoQotet AND 202026 IN ADDITION TO ADAPTABILITY TO OPTIONAL PAYLOADS 

THE ALRFRAME MUST ALSO BE MODIFIED AT THE APPROPRIATE CHANGE 
| POINT TO ACCOMMODATE UDMH AND RESTART PROPULSION SUBSYSTEMS « cae 


tes Sean west ca a ARTA att 


7) Fa EB RS G90 SOR Hi gO CP De Sa C9 A CRS Be HE ah A Fo DH et OR ew en ee ele Roe aa] 


TANKS WILL ALSO BE REDESIGNED. TQ, eee a ee THE UDMH. AND. BS TART 





4 
| 
} 
i 
one WG God Ged FAS OD wig Coe Ue ta FD FED 
j 
| 


- PROPULSION SUBSYSTEM REQUIREMENTS. THE AIRFRAME MUST ALSO, BE... .. wets 


{ 00 esd leh Ae th both NM Tak ts a ee HO FRY Sek ed BaP as ad ED Bo CO FASE FO EG EA CER eh else Ree 


ba] PAGE 4G PARAS 2.5. ree oe “REVISED TO READ AS FOLLOWS © CLN ae 
4 THE DEVELOPMENT OF THE AIRFRAME WILL ENTAIL THE FOLLOWING ACTIVITIES 
ww) CLN DESIGN OF SPACE UTILIZATION MODEL SMCLN FUNCTIONAL INSTALLATIONS 
‘sy MOCKUP SMCLN A STRUCTURAL TEST VEHICLE TO BE USED FOR'STATIC AND 

; DYNAMIC LOAD TESTS, VIBRATION TESTS, ENVIRONMENTAL TESTS, AND AS 

i TEST JIG SMCLN COMPONENT TESTING TO SUPPORT DESIGN SMCLN PTVA AND 


: Fl AIRFRAMES TO BE MODIFIED TO ACCOMMODATE THE UDMH AND THE ae 





‘ : ENGINE AT THe APPROPRITE CHANGE POINT SMC LIN STUDY AND. DESIGN. OF THIN 


UAL “TANKS AND .DEVELOPMENT OF JP=4, UDMH, ae RED PAT pases eur a 
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' SMCLN CAPTIVE TEST VEHICLE IDENTICAL TO FTV"S SMCLN OTV ENVIRONMENT) 
.. + CONTROL SYSTEM SMCLN OTV DESTRUCT SYSTEM SMCLN WIND TUNNEL MODELS’ 
be yet ' FOR AERODYNAMIC STUDIES SMCLN AND-AEROTHERMAL STUDIES e é 


PAGE 47 PARAs 2eSe2elo4 ~ REVISED TO READ AS FOLLOWS CLN 
’ PERFORM ALL PHASES OF RESEARCH, DEVELOPMENT, AND TESTING TO-PRODUCE 
_ THE PROPULSION SUBSYSTEMS TO BE DELIVERED UNDER ITEM II AND DEFINED : 
SeceSel2ele A PUMP-FED ROCKET ENGINE WILL BE USED SUBSTANTIALLY THE 
SAME AS THE HUSTLER ENGINE /LR«84/. THIS WILL BE MODIFIED DURING THE 
PROGRAM FOR THE USE OF UDMH. FUEL AND INCREASED NOZZLE AREA RATIO.“ 
A MODIFIED VERSION OF THE LR*Si—BA“5 ENGINE. AS WELL AS DUAL ULLAGE ° 


3 = 2 
Ta St RR SA Lal Gal RT Te Gt fat We elt a Goat ED Ra GAT RP eed Red TP ak OD EE EGR DD ERE ESR tom ag TUR Gy Ee Gan Fad Le he OO Ce way Se ER Feat fet ae OWE A Cy Fat te Cay FU 


Pg re Sesser ere oe ae eee a 
. , PRIMAR DEVELOPMENT, AND FABRICATION OF THE ROCKET ENGINE. 
ae WILL BE PERFORMED BY BELL AIRCRAFT CORPORATION SMCLN. HOWEVER, LMSD 
“\>) | WELL BE RESPONSIBLE FOR THE OVERALL: SUBSYSTEM DEVELOPMENT. 


~ a 4 
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; PAGE 57 PARAe 2eSeAe Telof ~ REVISED TO READ AS FOLLOWS CLN 
‘ : DEVISE AND DEVELOP A WS 147L “INTERIM GUIDANCE SYSTEM" FOR USE IN ALL 
(PROGRAM I AND PROGRAM IIA FLIGHTS, WITH CAPABILITY OF ADEQUATE 
“| PERFORMANCE FOR PROGRAM II AND PROGRAM III FLIGHTS» THE CONTRACTOR SI 
~ MONITOR THE DEVELOPMENT: OF AN "ALL*INERTIAL GUIDANCE SYSTEM? FOR THE 
i WS 2i7L BY THE MIT INSTRUMENTATION | LABORATORYs DESIGN AND DEVELOP A 


O8m Fee FAD Gok Fett FEE pete Gay Rad tort Pap ib Hm fom ae BA A ED EAE Foal 


! GUIDANCE SYSTEM COMPATIBLE WITH RESTART ENGINE REQUIREMENTS........ 
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| Page 57 PARAs 2e5e4ofelo2d = REVISED TO READ AS FOLLOWS CLN - 
‘DEVELOP. A "FLIGHT CONTROL SYSTEM" FOR THE WS 117L VEHICLE FOR ALL 
LIGHTS THIS SHALL PROVIDE FOR ATTITUDE CONTROL OF THE WS f17L © 

, VEHICLE FROM TERMINATION OF BOOSTER THRUST THROUGH REORLENTATION 

» CINITIAL ATTITUDE ORIENTATION IN ORBIT/ DEVELOP A FLIGHT CONTROL 


aS EW GN Coe CONE hd Se Fat 1 tt UF yee Wed teed Sok Cle feat Fal 


SYSTEM COMPATIBLE WITH RESTART ENGINE. ATTITUDE .CONTROL REQUIREMENTS « 
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ee BY THE CONTRACTING OFFICER OF THE ABOVE tenPRETArzON 
OF CCN NOe 25 IS REQUESTED BY RETURN TWXe os, oe 


RN rere eek HAGENWALE aR MANAGER XA (CONTRACTS | on 
| C 
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ADVANCED } R sca ARCH PROJECTS AGENCY ; 
WASHINGTON 25,D.C. ; , 2 
‘ARPA Order No. 17-59 
Amendment No. 6° 
May 18, 1959 Date 
a eS EO: Coramander | . 
Ay. thes. Air Research ea and Bevelopment Command wee ee ee cecncineec en netted 
: Andrews Air Force Hes 
Washington 25, .D. C. 
| ; “ARPA Order No. 17-59, dated Se ptember 4, 1958, as amended, 
_ ; is hereby further amended to add the foll owing: 
de AR PH 
Task 7: Procure four Thor boosters for space vehicle use On ke fens efe 


w& /¢\ARPA programs during the first half of.calendar year 1961. The proj- 
ect assignment of these vehicles will be made later by Al RPA. 





The fund availability under Order No. 17-59 is ee increased 
from. $18.3 million to a new total of re 4 million under appropriation 
oe and account symbol "97X%0113.002 Salaries and Expenses, Advanced. 

' Research Projects Agency, Department of Defense. Additional funds 
for Task 7 will be made available.as required, . 


cu are requested to supply a sche ule Of fend requirement 
and the optimum time for assignment of the vehicles to project use.- 





She oe “a8 oy 
ce si Birdbior 


Copy to: Secretary of the Air 
Administrator, NASA 
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AIR PORCH pee SELISSiO WOSSELM DEVESIO 


c “ay Aa IEADQUARTERS 
int \\ ta AR RESEARCH . ae DEVELOPMENT COMMAND | k _C co | 
UNITED STATES ADR FORCE he Hat, i 
: \y) . Air Force Unit Post Office 
r Ou Los Angeles ‘45, Callfornia 
cal See Tes dy teply oddress both communi ieotion and envelope to: , oe Nae a e ; i8 May 19 59 ' 








OW Ls 


‘1 ne “DIRECTOR, SPACE PROBES (WDZP) 


ME MORANDUM. FOR DIRECTOR, SATELLITE SYSTEMS (wDZw) 


DIRECTOR, COMM/SATELLITE (WDZS} | 
DIRECTOR, RESOURCE CONTROL (WDZO) ~~ 
ASSISTANT FOR PROGRAMMING (WDP) — ~ 
- DIRECTOR, SPECIAL.PROJECTS, BMC 
(MAJOR ROWLAND) es 


“SUB BJECT; ARPA Order 17-59 (as amended) 


wal the following manner: 


The Commander ee directed the di cieuasne ie of this order 


Le GENERAL L---~ The oumietey and time schedules of t this . 





Order demand the utmost cooperation and all-out effort on the part 


of all concerned, In carrying out the tasks required itis expected 


/. that amaximum exchange of information willflow among all program 


offices and contractors, Although two stages are to be developed and 
two "programs! (Transit and Courier) are mentioned in the ARPA 
Order, the responsibilities outlined below are assigned in the interests 


‘of ent tasks as clearly as possible. . 


ae RESPONSIBILITIES pees 











(1) The Director, Space Probes (WDZP) is responsible 
for the execution.of Tasks 1, 2, 4 and 5 of the ARPA Order. Task 1 
is to be continued with NASA in the same manner as with ARPA, ‘T he 


development of the -104 stage will be condacted by a contractor to be 





.) selected as most capable to meet the criteria and time schedules in 


the most efficient and expeditious manner by competition, continuation 
of present contracts, or sole source contracting action, In carrying 


out Tasks 2, 4 and 5, the Svace Technology Laboratories will be 





Pal 24. 


é . + e 
Are DOW BeEPrOrrming IM EMe 4 rawGae 


continued in the sasme role as the y : 


Program,, An extension to the, present STL contract Pp epEcaee asthe. 


logical and expeditious SDP gesens 





Sms KOON 
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(2) 

for the execution of Tacks 3 and 6 ma the aaa Order. The development 
of the stage mentioned in Task 3 will be conducted by a contractor 
selected as most capable to meet the criteria and time schedules in the 
most expeditious Manner by competition, extension of current contracts 
or sole source contracting action, Im carrying out these tasks the Space 
7 Technology Laboratories will fulfill their classic weapon system role. 
© to be up-dated and specifically modified and delineated for the space 
system tasks in the contract work statement, ‘Inasmuch as this action 
introduces STL into an area where they have not previously had respon- 
sibilities, the program: ‘rectors, contractors and all others concerned 
are enjoined to conduct their activities with the | maximum. of understanding» 
and mature judgment in the best inte rests. of the ‘United States, 








Ee 


> 


“oe oo (3) Development Plans for the above will be prepared © ; 


bh immediately. The Director of Resource Control (WDZO} will, in 
f°.) gonjunction with WDP, assure any necessary integration of these - 


plans and their contents with regard to. og Overy ARPA Order, 

ee : (4) it re eer er that BMC cheoual Major Rowland - 

me provide tne required contracting, procurement, etc,, services for 
these actions. It is further requested that as in (3), above, the 
contractual actions of Colonel Seay and Major Rowland be coordinated 
and integrated to the extent required, 


{5) The Director, Communications Satellite; the Director, 
Space Probes; and tue Director, Satellite Systems will immediately 
establish the necessary technical and administrative Criteria require do 
to assure that the sta BES to be developed will meet future needs, 


ae : oe moi a pet OR, ne io om 

. . RICHARD D, CURTIN 

Colonel, USAF | 

“if ce ; Deputy Commander 

Sa . — - oa ' Military Space Systems 








Vs 
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REPLY TO 
ATTN OF; 


“suByECT: 


- TO: 





WOPIM/Lt Ching/LO71 


[ Colonel, USAF Maryen/ 


Director, WS-315A 


PLONE CHETRIT AEE! 


° ; ; Approved for Release: 2017/08/28 C05097000 
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AL 2 EROE BALLISTIC MESSOLE DIVISH. ae 
HEADQUARTERS 
AIR RESEARCH AND DEVELOPMENT COMMAND 


UNITED STATES AIR FORCE 
Alr Force Unit Post Office, Los Angeles 45, California 


JUN 4 1958 


Letter Contract Supplemental Agreement 35 to Contract 
AF 04(645)-65, Closed. Loop Propellant Utilization System 





LBER 


-Atoos Me. Edmunds 


requests that the following chenges be made: 


eee hee 


a. Paragraph ey Fart Ly but Bub- pouagreel (yt saek: "in addition, 
conduct a a captive teat program." This should be clarified: in 


addition, conduct a captive test program of this PU system utilizing 
the existing Block I engine and facilities. 


b. Paragraph 1, P Part I, Sub-paragraph (4) should be rewritten: 
Missile Serial 231 shall be utilized by the contractor at Santa Monica 


to Bove lep a closed loop propellant utilization nus (the use of this 


ar onrertnnnirmnreetenennnnttemnnenen META ee tne thn Ne ERNE ar NIE te ew te 


Randall, WDIIM, ond Mr. Thomas at DAC. 


ec. Paragraph 2. Paragraph 5 of '™)-58-2824 should read: Douglas 
Aircreft shall imstall and flight test the General Electric Re-entry 
Vehicle Fairing on a total of three (3) Thor R&D allocated missiles, 
wtilizing Missile Serial Nos. 259, 267, and 275. ; = 


RICHARD K. J. rene. 


yore . 2 


CLASSIFICATION. CHANGED TO UNCLASSIFIED, BY 


sry CLASSIFICATION” 
oni OF MASTER SECURIY ee 
os c cUICTICN ola + 15 -bd es ae kT a8” 


Bat bates 


56 MOP SP ES Be” 


oi di-E BMP 97—— 
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REPLY TO 


ATTN OF: 


ee 


SUBJECT: 











TO: 


Washington 25, DC. 
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AIR FORCE BALLISTIC MISSILE DIVISION Se ee 
7 HEADQUARTERS ee 

“AIR RESEARCH AND DEVELOPMENT COMMAND ~ cote fo 
UNITED STATES AIR FORCE a pte 

Air Force Unit Post Office _ ae 9 OY 

Los Angeles 45, California ee how ® 
WDPCR ee a eS Sb 8 Time 1959 


- TRANSIT IL Program Progress Report for May 1959 © 





Director 
Advanced Research rr aad 
. ac 
Le his Report, covering progress during the month of ges 1959, 


- is the’ first report submitted under ARPA Order 17-59, Responsibiitty 
‘for the execution of Tasks #3 and #6 of Amendment 4, dated 10 April 


1959, to ARPA Order 17-59 has been assigned to the Director of 


Satellite Systems, Deputy Commander Space Systems, AFBMD, This. 


assignment was made primarily because of the inter-relationship 


between these two tasks, Task #3, estitaated cost $5,150,000, 


provides for the modification of -tthe-Lockheed .AGENA vehicle to 


~ permit a variety of uses, Task #6, estimated cost, $7,660,000, 


aN TECHNICAL STATUS - 


' provides for the delivery of. two modified Lockheed AGENA vehicles, © 


two THOR boosters, and the use of this combination to launch 
TRANSIT IL aa 400 nautical mile circular orbit. 





Work is in progress to wecouulieh che necessary contractual 


-action to initiate ‘the TRANSIT II Program and to assemble the 
information required for a Development as 


as ‘ PROBLEMS ENCOUNTERED 


No significant problems have been encountered during this 
Perens period, ‘ 


coetmrerriaute ners nnnpr rte hater enti hr rrent an 


o's ‘WORK SCHEDULES 


Verbal approval has been peeedved eon ARPA. to integrate thé 
{RANSIT IL launchings into the DISCOVERER launch sched ule onan * 
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optimum basis. As soon as this possibility has been fully 
investigated, a launch schedule will be submitted for approval. 
ARPA Order 17-59 calls for one TRANSIT IL launching in March, 
and one in June 1960. 





= van aoe | 
ale fe O. J, RETLAND Copies to: 4, ene 
he : Brig. Gen., USAF: < . See attached Distribution 
ets te ‘Commander wee ay oh bess ye 
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( 5 
Paragraph 4, Weekly Diary’- 11 thru 18 June 1959 from BMC (LBJ) 
18 ‘June 1959. 
4, DISCOVERER/AGENA: (UNCL) 
; OOO? 
The following message was received from ARPA by the BMD project office 
and was submitted to this Directorate for our information and dissemination: 
The upper stage or orbital vehicle stage in the current Discoverer 
program has been referred to as the Discoverer Vehicle or the Bell 
Hustler, neither of which is appropriate. Discoverer is a long range 
y , program which may utilize a variety of boosters and upper 
at stages. Henceforth the Lockheed developed orbital stages 
“ ' built around the Bell engine will be designated AGENA, 


repeat, AGENA. Agena comprises the basic vehicle con- > a 
figuration and the Bell engine in its single or dual pring 


versions. 








BMD: Air Foree Ballistic Missile Division fat ; 
BMC: Ballistic Missile Center; IBJ: Director, Satellite Systems 
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.°T.O:: Commander 
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Andrews Air Force Base 
Washington 25, D. C&.¢ 
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a : a ; L e Ys 


we Sh mis - to 
c is - ARPA Order No. 17-60 
a \, _ Amendment No. 8 


The fund availability-on ARPA Order No. 17-59, as amended, 
---is not changed, the funds therein pertaining to the FY 1949 program. - 





FN epee 5, 


FY-1960 funds as required.will be placed on the new Orders, | 


ae 





Acting Director 





| Copy to: Secretary of the Air Force Pa ey seh 
NASA : ; 
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“i = < * 
ADVANCED RESEARCH PROJECTS AGENCY 
WASHINGTON 25,D.C. 





Niions : 
€ we m 
ZS 


“ARPA. Order No. 96-60 
Project Code No.. 3600 


July 1, oe abe coke Date a v4 
a es 
TO: Commander dec onsen Be eine ° ge ed 


Air Research and Development wormgnd ? 
Andrews Air’ Force Base 
Washington 25, Die. 


1. Pursuant to the provesgions of DoD Directive 5105.15, dated 


. March 17, 1959, you are requested to proceed at once on behalf of the 

. Advanced Research Projects Agency with the project specified below. 

dditional details and directives may be issued by ARPA from time to 

i and will become a part of the Order when so specified. 

ues 

2. -Continue work formerly authorized Uneee: Task 3 in Amend- 
ment No. 4to ARPA Order No. 17: aot Ce 





Modify the Agena stage to obtain dual burning capability, 

“simplify guidance and:control system,: structural simplifi- 
cation such that payloads of arbitrary shapes may be: 
carried and increased propellant carrying capacity. 
Estimated cost - $5, 150,000.. 








3. This Order makes available $4,250, 000 under appropriation 
and account symbol "97X0113.002 Salaries and Expenses, Advanced Re- 
-search Projects Agency, Department of Defense." The difference between 
- the estimated cost and the fends herein was made available in FY 1959 in 

_ ARPA Order No. 17- 59. | 





4, The Director, ARPA, and the Office of the Seeuceaiy of Defense 
will be kept informed by monthly progress reports to be prepared and sub- 
mitted in accordance with the procedures outlined in Attachment No. 1. 
| * 5. The utilization of equipment and materials procured in connection 
with this project is subject to the direction of ARPA. Notwithstanding, final 
. ‘disposition of such equipment and materials shall be made in accordance with 
standard procedures. 


i 
i 





y i YEAR at 
a Deis aes . mand h OYE co Kt 3 n 3 TER 12 ‘if eé WS. 
weet ie SSit : 
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( Z ARPA Order No. 96-60 
Project Code No. 3600 


i 6. »-The Air Research and Development Command shall be responsible 
for preserving the security of this project in accordance with the security 
classification assigned and the security regulations and procedures of the 

. Department of the Air Force. . 


7. Notwithstanding any other provisions of this Order, the Air Re- 
pierced) 2-022) and Development Command shall not be bound to take any action in ~~" 


A ‘connection with the performance of this work that would cause the amount 
Vo . for which the Government will be cbligated hereunder to exceed the funds*~ 


made available, and the obligation of the Air Research and Development 
‘Command to proceed with the performance of this work shall be limited 
accordingly. The Air Research and Development Command shall be re- 
‘sponsible for assuring that all commitments, obligations.and expenditure's 
aes of the funds made available are made in accordance with the statutes and 
regulations governing such matters provided that, whenever such regula- 
tions require approval from higher authority, such approval will be ob- — 


ny 


) _ tained from or through the Director, ARPA, or his designated representa-~ 
‘a tive. : 
ae / 
Se 
i a 1 CA “Oe 
sO ma ee disk a Saas . 


Acting Director 
2 neh 
. Attachment No. 1. 


Copy to: Secretary of the Air Force 


vi toe 


oa. 
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Attachment No. 1 - ARPA. Order No. 96-60 


PREPARATION OF MONTHLY PROGRESS REPORTS 


This report will be submitted in two parts, a nar trative section and a 
milestone progress section. ; 


oly Narrative Section 


etn noes tenar rte 


A letter report will be submitted.each month by the addressee of the 


~ above numbered ARPA Order, giving-a narrative account of work performed, 
‘The initial report will cover the month of July, 1959. Subsequent reports 
will cover work performed during each month thereafter. Each report will... 


be submitted in quadruplicate to the Director, Advanced Research Projects 
Agency, and is due within 10 days following the close of the month reported. 


.The heading of each report should contain the following information: 


Order Number Contract Number 


Project Code Number Contract Termination ‘Date 
Name of Contractor Project Scientist or Engineer 
‘Date of Contract .. Name and Phone Number 
Amount of Contract Short Title of Work 


.e) f 
‘The report will be in letter form and generally not exceed three pages 


in length. It will present a narrative summary of work performed including 


specific reference to the following topics: technical status, major accomp- 
lishments, problems encountered, future plans, and any action required by 


‘ARPA. The initial report should include an introductory preface outlining 
the background, objectives, and assignment of responsibility for the project. 


All reports should include photographs. and illustrations as appropriate. 
Prior to establishment of a contract, the addressee will prepare the report 
indicating status of contract negotiations, problems,encountered, if any, 


‘and an estimated contract completion date. 


pe 


Instructions for preparation of this section will be issued following 


se REaH Lee of appropriate milestone schedules. 
ners 
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are eg AIR FORCE BALLISTIC MISSILE DIVISION. . * ea Ee 
Co a . HEADQUARTERS | y fi 
ie <- _ AIR RESEARCH AND DEVELOPMENT COMMAND . fe ed 
: UNITED STATES AIR FORCE 7 a _ (4 
Air Force Unit Post Office ‘ je? ; 
Los Angeles 45, California Nee 
REPLY TO et ee ns oe © . git 
ATIN OF; WDPCR aC = ey 408) duly 1959 
SUBJECT: TRANSIT IL Program Progress Report for 30 June 1959 nn eae 
°. Sass oo. a, wae Tv % ae ; £8 chermegeel jee) 
a re 9 aces . | waned OO Ae 
ees Director j . . 8 yea? © : 
BY eee |. Advanced Research Projects: agency, - tra OW : om 


\9 rene Mashtagton, 25, DC : . : 

ec Le This. report, covering progress during the month of June 1959, 
is the second submitted under ARPA Order 17-59, Tasks #3 and #6 of * 
Amendment 4, dated 10 April 1959. Program responsibility has been 








‘OO ae assigned to the Director of Satellite Systems, Deputy: Commander 
“~ . ..  . $pace Systems, AFBMD, primarily because of the-interrelationship 
Woy. between these two tasks. Task #3, estimated cost $5,150,000 

aa “2+ provides for modification of AGENA vehicle to obtain dual burning 
bee capability and simplified guidance and control system, Task #6, 


estimated cost, $7,660,000, provides for the delivery of two 
modified Lockheed AGENA vehicles, two THOR boosters, and the use 
of this combination to launch TRANSIT It payloads: into a 400 
nautical mile circular orbit. 


“2. TECHNICAL STATUS 


a. At a Lockheed Missile and Space Division (LMSD) briefing | 


held on 2 June, it was agreed that the optimum tank size for use in - 
the AGENA vehicle should be twice the pe kigd andi size. rd 
: ~ ee nee ane . 
b, on 4-June a.Coordination Meeting was held, with repre- 


sentatives from ARPA, AFBMD, LMSD and Applied Physics Laboratory. 
. LMSD gave the status of the tank study and restart engine development. 
'., &pplied Physics Laboratory described the TRANSIT II payload and . 4 
“+ furnished the requirements for the AGENA stage as determined by the 
'payload. The interface between the payload and the AGENA second : 
stage is rather simple and appears to present no problems. The 
“attaching device and release mechanism will be identical and intere 
changeable with that used on TRANSIT I. - 





3. PROBLEMS ENCOUNTERED 


4 No. significant problems bave been encountered Guring this. 
reporting period, 


AO, 





| DOWNGRADED AT. 3 YEAR INTERVALS; 
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4, WORK SCHEDULES, 


oad ‘Investigation of the ueenanas approved integration of TRANSIT II 
Launchings into the DISCOVERER schedule is being continued, As soon ° 
as this possibility has been investigated fully, a launch schedule will 


be submitted for approval. TRANSIT II launches are scheduled for 
March and June, 1960. ee Be Rao 8 Gade 


BE ARPA ACTION. REQUIRED. 


No action is “‘pequived at this time. 


“ Hi biaae 


Aen, O. J. RITLAND 
“fo _Brig. Gen., USAF 
l. ae _ Commander 








‘Copies to; 
See attached Dist 











Approved for Release: 2017/08/28 C05097000 





Cog 
aa” 





ee sid JICas: -e . . _ ay ; a ss 
> END _ ~ ‘ Stee oS 
, RECD 1 Mse a ; ee 


Age teat Ube alkenes Rhea er 


Approved for Release: 2017/08/28 C05097000 


340 


yer LOZ | pe 
28 JUL 1953 22 . # St | 3 
ed. eee 





, A 5 FROM LOCKHEED MSD SUNNYVALE CALITE.UTUK.. 94. Se oe 


COM HANDS s AIR FORCE BALLISTIC MISSILE DIVISLON«aveneneen 
HQ ALR RESEARCH & DEVELOPMENT COMMAND DETACHMENT NO. 2 /F BMD/ 
LOSANGELES CALIF ; ; 


"BT . 

/ UNCLASSIFIED LMSD/436743 — 

| SUBJECT CLN ~oghMPROVING MODEL 8048 ENGINE PERFORMANCE 

| REFERENCE CLN “ CONFERENCE LT. COL. E. ELUM AND LT. COL. R. 
WORTHINGTON /AFBMD/, R. C. KENT AND L. Re VIGGIANO /LMSD/, .ON 
24 JULY 1959. | ; 


AS DISCUSSED IN REFERENCED CONFERENCE, IT IS DESIRED THAT AFBMD GIVE 


LMSD AUTHORIZATION TO PROCEED ON AN EXPEDITED PROGRAM TO IMPROVE 
THE MODEL 8048 ENGINE PERFORMANCE BY INCREASING SPECIFIC aoe eae 


: APPROXIMATELY THIRTEEN SECONDS. BELL AIRCRAFT CORP. HAS INDICAT 


THAT A 35 TO { NOZZLE AND TRIPLET INJECTOR COULD BE PROVIDED 


‘WITHIN EIGHT WEEKS AFTER GO-AHEAD AT AN. ROM COST OF 
/ $300,000. 00. LYSD RECOMMENDS THIS P PROGRA M BE INITIATED IMMEDIATEL 
anil eon 

°C ge HACENMALER MANAGER SATELLITE SYSTEMS CONTRACTS 
| WEBAMEZLEZ/U///  LOCKHEED MISSILES AND SPACE DIVISION. | 


Z2A4D 


a E : - the phe? Le beets See Ces : : eae tat Rake ~ ON, 
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I, 
OFVICE oF ORIGIN * : ise By a COORDINATION SHEE oy : 
RRILL EN CRR OFFICE . Pog x : on ke 
| SYMBOLS IN THE a : : — << : 
vo” BLOCKS IN : : ; ’ . : . 4) Nae) | 
DER OF DESIRED : . ; , } ©) 
x N , : : ' : ce i 
ok Q 
PERSON COORDINATING | 
WILL ENTER NAME Jf , 
AND DATE IN 1 peL/ Let Col Blum/27 4 
APPROPRIATE BLOCK 
ferformance Improvement of LRO&l-Ba~5 Engine 
eh, o . a ee Be Ae hy Ras “3 as, Bae) ane i RS ag aA Kees ; - 
BOT, Me, Silberman -_ Bs _ UL 31 1959 
Reforence ‘attached Tux NS SD/K3OTHS avd 28 oul oe 


% 6ft is requested + that “Esp be authorized to alent on an expedi fad 
Gevelopne ent program to dumprove the performance of the LRGL-~Bae5 engine ooo... 
fey increasing the nogzle area ratio to 35 to.L and incorporating a 


s 


iplet injector for the curr ent Discoverer vehicles. 











ae Thais program is expected to take eight weeks. The cost is 
To: 


\ estimated to be eppror exes $300, COO. © Pe 
“ NAME + ye 8 7 : fan oe : ee 


YY 





“iL Atch 


eat Th TWX, ley, UNCLAS | 
ec oe tos — 


SIGN ED 


| FREDERIC CE ODER ae thee e, “> apes 
| Colonel, USAE po Tinh tsi te Magia ee Ope 


Director, seigllite, fv le, oa 
ile ine 
" iden, 
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. AIR FORCE BALLIS®IC MISSILE DIVISION 
en HEADQUARTERS . 4 
ta AIR RESEARCH AND DEVELOPMENT COMMAND ; fA a 
UNITED STATES ATR FORCE Ae 
Air Force Unit Post Office v 


Los Angeles 45, California 


REPLY TO ; 
ATTN OF: WDPCR ; fe . 7 August 1959 


SUBJECT: Modification of AGENA Vehicle 





"Oe gee 
TO: Director — 
Advanced Research Projects Agency 
Washington 25, Dc - 


1. This report, covering progress during the month of July 1959, 

is the first to be submitted under ARPA Order No. 96, dated 1 July 

1959, (Project Code No. 3600). ‘The work was formerly directed by 

Task 3 of Amendment No. 4 to ARPA Order No. 17.//Order No. 96 calls 

for the modification of the AGENA stage to obtain dual burning capability 
and ‘structural simplification to ‘permit installation of payloads of various 
shapes » and to, permit. inoreased propellant carrying capacity... Funding is 
‘provided by ARPA Orders ‘No. 17 ($900,000) and 96 ($4,250,000). - 


oe 





es 2. ‘TECHNICAL sTarus 
No report-worthy items occured during this period. 
«3. PROBLEMS ENCOUNTERED eed ee 
| No problems were encountered during this period. 
4. WORK SCHEDULES 
All work is currently on Sxneauies 
5. ARPA ACTION REQUIRED . 
No ARPA action is required at this time. 
a a KSoaoae —_ “Copies to: - 
Maj. Gen., USAF See attached Distribution 
Commander 
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ZCZCBKAOSS 

RR RJWFEKD 

DE RIUZRK 2: 

R 0723212 

FTL COMDR AFEMD ARDC LOsA 
TO AFSWC. MIRTLAND AFB 

ee 

fU eu 


A S/YROM WDZE S=S-E. FOR SHODO MAJ MARTIN. REQUEST COST 
PROPOSAL FOR CENTRITUCE TESTING OF ONE PROPELLANT TAY IK BE SUBMITTED 
TO AFBND ATTN WOZE CAPT FIEBELKORN.s THIS TESTING SHALL BE IN CONFORMANCE 
WITH LMsbd- 13593 ALREADY MAILED TO YOU. LMSD ESTIMATES APPROX 1400 
MANHOURS CF EFFORT WEILL BE FURNISHED BY ne CONSISTINGOF 
SEVEN TECHNICIANS AND ONE ENGINEER FoR EACH SHIEFT AND TWO SHIFTS 
Pit DAY a. Bie REQUIRED « SET UP AND TAKE DOWN TIME ARE EACH 
ESTIMATED AT TWO DAYS TWO SHIFTS PER DAYs LMSD AGREES TO ARRIVE NOT 
EARLIER THAN 14 NOV AND LEAVE NOT LATER THAN 22 NOY BUT REQUESTS ... 

as 


PERMISSION FOR ENGINEER PERSONNEL TO ARRIVE ONE TO TWO DAYS 

™ EARLIER TO ASSIST IN PREPARATION FOR TEST. OVERTIME FOR SANDIA 
PY ONNEL WILL BE ALLOWED. a aie, 
of BOR ee ie She, ae, Teak. Bd ae dy GEN nn ba 
O7/2550Z AUC RIWZBK 
NNNN 
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LOCKHEED AIRCRAFT CORPORATION ‘a 
MISSILE SYSTEMS DIVISION ~- SUNNYVALE, CALIFORNIA : | 


In reply refer to: 


IMSD/37)63-62/23 





LO August 2909 


“Subjects, Contract No. AF 04.(617)-3h7 


Florit Termination System Atlas Boosted Vehicles 


Toe / Commande ; 


Air Force Ballistic Missile Division 

Hae, Air Research and Development Command - 
Attn: Major George Austin . we, Be 
Sir Force Unit Post Office = 

los Angeles, 5, California 


Le The present flight termination signal from the Atlas booster 
to the Lockheed satellite vehicle is restricted’ to 0.1 amperes at 22 volts 

20025 seconds. LISD initially agreed with these design parameters, 
however, development of the satellite vehicle flight termination system has 
not resulted in 4 design considered sufficiently reliable for operation 
anoer the anticipated flight environment. Circuit designs considered for 

reliable operation at the extreme low energy level are subject to malfunctd on 

be random noise signals or flight vibration energy. 

t2e . It is requested that the de noe uct signal energy level from thre: 
booster vehicke be increased to a minimum of 2.5 amperes for 20025 seconds. 
at not less than 6.0 volts for each of the two flight termination signal 
channels. This will permit the direct fire of a satellite vehicle destruct 
charge without the interposition of a low emerey level switch component, 


The flight termination. system of ‘the satellite vehicle is being 


6 


redesigned on the basis of this nigher energy level signal. 


Locka ATRCRAPT CORPORATION 
: MISSILES AND SPACE DIVISION 





fm, eis: Manager 


a Ph an itis” JS Satellite Systems 


ES/CKB:wnle 
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« UNATION i 






WILL ENTER NAMB f 
AND DATE IN an eB 
APPROPRIATE BLOCK ' 





EV /Capt Fiebelkorn/ 2 250k 


VO: 


‘mutes of MITAS FTG 





3 Aug 59, sapsese as above. ‘he 2. 
the’ attached. FPIWG Subcommittee Minmtes ere i oe. 
PALO ‘though | some explanation is necessary.. 


i is @ reasonable procedure in that after the umbibicabouccl 
oa ony internal pover and telemetry would be used to verify 
More complete checks can be made by Fea ATS the umbilical 


oquires more explenation to be clear. First, if the 
the G E. guidance disarm docs not 

2. . While the Agena and Atlas ore mated, however, 
_thest can activate the Agena destruct must come from 

ne G. EZ. disarm should prevent accidental destruct. 

Sone rie sion of umbilical procedure moy halp the problem. 
sua gbase has twa electxical wwoilicals, ons of which is ejected 

other pulls avay at Litt vont. The pull avay umbilical is ‘the 











Ly one gianecwens: destrucy “arn or “sefe" circut Ejection of. 

; unbitical will he ale no effect on the ability to arm or disarm 
1g coe This ability is only LOSt Liftoff. Should 
iboth umbilicals be pulled iInacvertently tarough presentiy inconceivable 
a ae ~he ccitions deseribed in. the ioues are correct. 


the Agena electrical simulator had n 10% been 
haat tion of this as a cree yO scessi~ 
the. equipment and install aid £ cabling 
SXLOUSe eC omennts ckou't. 
math an unfucled Atlas « 

















far as 
axe) Alles: de: conezsrnod, the presence of elec: ueical Gis frou the Ao 
Agena during the ittlLe effect and. denons tr ration coe DOOSTEL ph 
eapobiliovy 25 nos he e ‘ eG 





5 arey és . 
ROY H, WORTHINGTON, je 


LE Colonel, cad 








eran. 
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ge j : ~ 
i s TEMPORARY 
at COORDINATION SHEET eens, Prcknomiensin 
WOZEV/Capt Fiebelkorn/2594. 
6 . 
ULlight Termination Syatem of Atlas Boosters 
. AUG 18 49 
WOICS (Lt Col Salzer) . a: ges SIS a 
see te a pete 3a paraneters for the Agena SA 
2 Ee Atlas boosters Go mote cy ery: 
under the anticicated Plight 
2. ‘to alleviate this problem, we request that the Atlas booster 
suooly a destruct sirnal energy to the oe vehicle of a minimum 
a oe of 2.5 ammeres for .0025 seconds at not less than 6.0 volt ts for each 
y - ...0f tyro destruct cheanels. This will ses direct firlns of the 
hr. Agena vehicle Gestruct iithout the interposition of a switching 
element in the Agena, : 





\ BL ASD P. ELUM 
Lt Ss onel, US 
Divector, AstronEngeg 2 
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- AIR FORCE BALLISTIO MISSILE DIV! ISION 
ae HEADQUARTERS 
cine” AIR RESEARCH AND DEVELOPMENT COMMAND 
UNITED STATES AIR FORCE 
eaten Air Force Unit Post Office, Los Angeles 45, California 


ATTN OF: WDPCR 8 September 1959 


susject: Modification of AGENA Vehicle, 31 August 1959. 





to: Director 
Advanced Research Projects ABOHGY. 
Washington 25, Dc 


1. This anor covering progress during the month of August 1959, 

is the second to be submitted under ARPA Order No. 96, dated 1 July 
1959 (Project Code No. 26Cc)-. The work was formerly directed by ce 
Task 3 of Amendment No. 4 to ARPA Order No. 17.,.Order No. 96 calls 

for the modification of the AGENA upper stage vehicle to obtain 

i single restart capability and to provide increased propellant carrying 
capacity. 





hy 2. TECHNICAL STATUS 


a. Program History and Major Feetures - In April 1959 ARPA 
directed AFBMD to initiate this development program as outlined in 
Cy Task 3 of Amendment to ARPA Order No. 17 (superseded by Order No. 

wa! 96). AFBMD/ BMC contracted with Lockheed. Missile and Space Division 

' « to implement such a development program as a CCN to Contract AF 

ol(64:7)-97. Since LMSD prewiously had been directed to instruct 
Bell Aircraft Corp to plan and conduct an. analysis to determine the 
feasibility of adding single restart capability to the XLR-81-BA-5 
AGENA engine, and a feasibility of restart testing program was in 
progress at Arnold Engineering Development Center, the LMSD imple- 
mentation to this program was greatly expedited. The major features 
of the program include a 100 percent ‘increase in propellant tankage 
and addition of a restart capability, generally using components — 
already proved in the €xisting AGENA engine with several improved ~> 
components (valves) where increased reliability was needed as & / 
result of the restart requirement. 





Be... Program Objectives - include analysis and feasibility 
testing for reliable restart capability , mockup, development testing, 
preliminary flight rating tests (PFRT) and flight engines. 


ec. Single Restart Development Milestones end Status - Program 
authorization was obtained in April 1959. Engine mockup review end 
approval was completed in June 1959. PFRT and altitude chamber testing © 


to determine chamber performance accurately by calculation of the 
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oO 
actual thrust coefficient (Cp) and to evaluate thrust chamber starting, 
restarting and shutdown transient, coasting periods and steady state 
operation, is scheduled to begin in October 1959. The first flight 
engine is scheduled for delivery to LMSD in October 1959 for use in 
an April 1960 flight. No delay in meeting these schedules is evident. 
The highlights of the restart capability development to date include 
four 2h0 second duration thrust chamber runs and two 240 second dura- 
tion prototype engine runs on 29 and 20 August, respectively, with no 
difficulties experienced. One recent fuel valve malfunction and one 
misfire on engine start have heen reported, but analysis of these two 
incidents has not yet indicated the existence of a major problem. 

Se han , 
; d. Increased, Propellant Capacity Development Status - The tank 
size selected for development has twice the volume of present AGENA 
tanks. This degree of increase was determined to be near optimum for 
both THOR and ATLAS booster programs as a result of optimization studies. 
The internal configuration of the increased tankage is being designed 
with emphasis on the: portion that is dissimilar from present tank 
design. This involves slosh control in the cylindrical section that « 
was used to double the tank volume. This section is being designed as\. 
an integral part of the vehicle structure and as such is the only ma jox/ 
change in the vehicle structure configuration. The design increases / 
the present AGENA structure only by six feet in length. Engineering 
for this change has been released and a test program, involving 
different baffle configurations as determined by data from other 
programs, is in process. It appears that no major problems will be 
encountered and that 2 twice capacity AGENA vehicle will be avail- 
able for the scheduled April 1960 flight. 


oe On. 


No significant problems have been encountered during this reporting 
period. : 


h. - WORK SCHEDULES 
_ All work is essentially on schedule as indicated in paragraph e. 
5 ARPA ACTION REQUIRED 


No ARPA action is required at this time. 


OS Garton 





“O * 
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Maj. Gen., USAF See attached Distribution 
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1. As a vresult of the vehicle-booster configuration meeting with 
LMSD-CVAC on 25 September 19005 the poLlousns recommendations are 
made: : 
Ore, ‘ 
a. The IMSD recommendation to utilize a modified Atlas-D 
missile as a standard booster for the AGENA vehicle be accepted. 


b. A thorough investigation be made by LMSD of the possibility 
of utilizing the double tank AGENA with the Bell 8096 engine for the 
third MIDAS flight (First MIDAS, Point Arguello launch) and changing 
the present 1012 vehicle now in Manufacturing to SAMOS. configuration 
for use in that program. 


c. A ‘thorough study be made by IMSD of incorporating inter- 
changeability between pads A and B of Complex 1, Point Arguello for 


‘SAMOS, MEDAS, and COMSAT in order. to provide the flexibility which 


would result therefron. , 


Gh. te rion oe Ie. es Le, Hille. pepe 

ENTEN A. Aaa Copies to: 7 
ae. Colonel, USAF 2 oo, WOE Ss a el O.. 
Director - peer frase 
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Pp 7 Sep 29, 1959 


WDZS/Col Odexr/1822 


DISCOVERER/SAMOS /MIDAS/COMSAT/AGENA Configurations 


i. At an early stage in the subject programs it is essential in 
~-terms of cost of-vehicles, GSE change costs, operations costs and= ~o mre 


reduction in confusion that we go to a minimum number of AGENA 

configurations in terms of the common subsystems involved. The opicts tage Sue tlshice 
goal is for one standard AGENA (aft of a jointly agreed to vehicle , 
station) and for a minimum number of program~peculiar components. 


2. This goal must be reached not later than the PMnal quarter of 
CY 1960. © 


3. In order to make maximum use of the limited available launch 
facilities the goal of stendardization must extend to GSE and leunch 
control and checkout equipment. 


i. It is desired that WDZE assume responsibility for preparation of 


a specific plan te accomplish the above with the participetion of system 
directorates, other addressees as necessary, and contractors. 

A first report on this program should be available for presentation 

at the next Commanders Internal Management Conference. ~ 


5.» Lb2ZT will be consulted and will participate in working out LMSD 
participation. 


Gi WDZSC will arrange for inclusion of overall STL system require~ 


_ments in the program, WDZH will assure that STL inputs for péculiar 


COMSAT vehicle requirements are included in this plan, WDZT and WDZQ 
will arrange for STL COMSAT contributions pertinent to sso: their 
responsibility as pertains to AGENA. 


7. As an integral part of this action consideration will be given to 
prompt establishment of a configuration control board for the AGENA. 
There may be some conflicts with existing AFBMDR's on this subject 
since the AGENA is but a portion of several systems. Request WDZSK, 


- together with WDZE and LBZI, with assistance ffdém other WDZ elements 


as needed, develop a course of action for such a board, including waiver 


“" - actions to existing AFBMDIR's. 


He ODISR Cys to: 
Ls x WDA, 
Assis tant put Commander ; eatin WDZD 
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REI ee lea. — 
AIR FORCH BALLISTIC MISSILE DIVISION 
+ a HEADQUARTERS 
€ AIR RESEARCH AND DEVELOPMENT COMMAND 
eat ; UNITED STATES AIR FORCE 

eee Air Force Unit Post Office, Los Angeles 45, Calffornia 

ATTN oF: WDPCR — x 1 October 1959 
; ; 


supjecr: Modification of AGENA Vehicle, 30 September 1959 





vo: Director 
Advanced Research Projects Agency 
Washington -25, -De 


Ls Thisez2port, covering progress during the.month of September 
7 1959, is the third to be submitted under ARPA Order No. 96, dated 
< . L July 1959 (Project Code No. 3600). The work was formerly directed 
ia: : by Task 3 of Amendment No. 4 to ARPA Order No. 17. Order No. 96 
aN) calls.for the modification of the AGENA upper stage vehicle to 


obtain single restart capability and to provide increased 
propellant carrying capacity. 


ne ' 
AY ee, TECHNICAL STATUS 


a. The major features of this modification program include a 
100 percent increase in propellant capacity, the capability to burn 
for “240 seconds continuously, and a restart capability. This modi- 
ee ~~ £ied version of the present XLR-81-Ba-5 engine is designated as the 
XLR-81-Ba-7 (Bell Aircraft Model 8081). 





b. A technical direction mesting with LMSB and BAC personnel 
was held at AFBMD on 22-23 September. The development status of the 
_*XLR-81-Ba-7 engine was investigated completely. Results of -this Or: 
meetlng indicate .that: the program is essentially on schedule and 

will continue so to a successful conclusion, 


C. Thrust chamber burn out occurred on two occasions when the 
solid content of the inhibited red fuming nitric acid exceeded 0.05%. 
This is believed to be due to the deposit of small quantities of the 
solid on the wall of the coolant passage, resulting in restricted heat 
transfer to the cooling media in localized aveas, This matter is 
undex investigation. 


d. Engineering design for the double capacity propellant 
tanks was released for fabrication at the end of August. The baffle. 
design was based on the best experiences of LMSD, DAC and Convair. . 
Slosh testing began on 28 September and is scheduled for completion’ 


WRPCR-8O 
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within 3 weeks. No troubles are anticipated. 6061 aluminum will be ' 
used because of its proven capability in the fabrication of the 1 
Sm Aee tanks. f 


3. PROBLEMS ENCOUNTERED 


see tirana et net na rae AESATE Aa ere Ect 


No significant problems have been encountered during this reporting 
period. 


a et ps as All engine vibration tests, development tests of the 
: turbine a 


ee Cee ee | ass 
by - engine will be delivered to LMSD on 7 October. 


b. The first double capacity tank is scheduled for completion 
on 13 October and will be sent to SANDIA Base (Albuquerque, NM) for 
a centrifuge testing during 15-22 November. 

Ven . 
C, The second tank is due to be completed 2% weeks after 
the first tank and will go into a flight vehicle. 


ora d. The third tank will be sued for qualification testing 
4%, . . (pressure, vibration, etc.). Qualification tests are expected to 
(3 a be completed by 1 January. mee 
e, Tank four or fiv® will be used for engine testing at 
Santa Cruz Test Base. At present a steel tank of the same con- 
figuration is being prepared for engine testing at SCTB. 


so ARPA ACTION REQUIRED 


No ARPA action is required at this time. 





. 28. 
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‘ ; Nag Sa ES aber Lette me SON 
AI FORCE BALLISTIC MISSILE DIVISION 
€ = 3 HEADQUARTERS 
Lo AIR RESEARCH AND DEVELOPMENT COMMAND 
UNITED STATES AIR FORCE 
Rees Air Force Unit Post Office, Los Angeles 45, California 


ATTN OF: WDPCR 9 November 1959 





supyecr: Modification of AGENA Vehicle, 31 October 1959 


ro, Director 
' Advanced Research Projects Agency 
Washington 25, DC 
Oo . 


1. This report; covering progress during the month of October 1959, is 
the fourth to be submitted under ARPA Order No. 96, dated 1 July 1959, 
‘(Project Code No. 3600). Thic work was formerly directed by Task 3 

jof Amendment No. 4 to ARPA Order No. 17. Order No. 96 calls for the 

, ‘modification of the AGENA upper stage vehicle to obtain single engine 
‘restart capability and increase propellant capacity. 


eA 


a 


2. TECHNICAL STATUS 





i 


a. PROPULSION 


= (1) Delivery of the first propulsion test vehicle assembly 
~., . |@ngine to LMSD, scheduled for October, has slipped about 30 days. This s 
Coe delay resulted from several minor engineering problems which accumulated / 
WW “throughout engine development. All such problems have been resolved. a 
‘This slippage will not result in delays to the launch dates of any 
program using this vehicle. 


(2) The two preliminary flight rating test engines will be 
javailable to start the PFRI program during November. Delivery of the ; 
first flight engine to LMSD is scheduled for the latter part of November. 


(3) A total, of 20,164 seconds of development and production 
testing have, been accumulated on the turbine pump assembly; 7,250 seconds 
at thrust chamber level, and 398 seconds at production engine level. 
oy 
(4) A technical direction meeting was held on 30 October at 
which the engine contractor presented the current status of the program. 
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b. ALRFRAME 


The first two double capacity propellant tanks have been completed. 
i Inertial .qualification tests on both tanks will begin on 16 November in 

the centrifuge at Sandia Base, New Mexico, The tanks will then be shipped ;- i 
to LMSD for 90 pressure cycling and slosh structural qualification tests, ne y 
‘Slosh tests on the Tiock~up tank have resulted fm Sélection of a bafflé~ 
design consisting of radial screens in all hemispherical sections and 
perforated truncated cones in the cylindrical section. Tests, using this 
design, are being continued to establish control system constants. 


3. PROBLEMS ENCOUNTERED 
No problems other than routine technical problems have been Gacountered, 
& 4, WORK SCHEDULES 


Work schedules, except as noted in Par 2, are compatible with program 
schedules. 


5. ARPA ACTION REQUIRED 


fe 


None, 


© Rods . ng 
Pee: Ongar os 
J. RETLAND Oo Copies to: 


Aprons. Gen., USAF See attached Distribution 
Commander 4 
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- AVS FORCE BALLISTIC MISSILED DIVISION 
HEADQUARTERS 
AIR RESEARCH AND DEVELOPMENT COMMAND 
UNITED STATES AIR FORCE 
Aly Foree Unit Post Office, Los Angeles 45, California 
REPLY TO 


Attn or; WDZS/Col Oder/1822 





susjecr : Discoverer/Samos/Midas/Comsat/Agena Configurations 


ane 


nov 171 958 


TO: WDLE 


1. Reference WDZE memo to WOZS, 13 November 1959, subject as above. 
iL concur with your eropense course of action and have signed the 
letter to LMSD. 

oy, 
e. Please “proceed with the administrative actions needed to estab- 
‘lish an AGEWA CCB. While I recognize this as an across-the-board | 
WOZS matter, I believe that the major action element is WOZE in 
support of WDZS; Evaonda nal I propose that the board function under 
the Alternate Chairman (last sentence >» par 3, your memo) unless | 
there arises need for resolution between the WDZS elements involved. 
Wb2S will chair the board only when such items are on the agenda. 


soe Core {Qs . 
oon (RREDERIC SeaNAN / 


- Copy to: Da : 
_ \Colonel, USAF _ WZ w/cy WDZE memo es og 
oe a } Assistant Deputy Commander fy A te ee 
a3 Ne oo" Space Systems 








iiane 


Approved for Release: 2017/08/28 C05 











Approved for Release: 2017/08/28 C05097000 









ToT; 
SS 


ofa 
54 
srr SKS . ; oF [ 
ENIX. ADVANCED RESEARCH PROJECTS AGENCY fr 
= i WASHINGTON 25,D.C, 


-ARPA Order No. 96-60 
Amendment No. 2 
Project Code No. 3600 


. December 3, Le Date © 
tO} ‘Commander 
OP eS Air Research and Development Command 
rN Andrews Air Force Base 
g Washington 25, D. C. 


7 In accordance with the Secretary of Defense memorandum dated 
November 17, 1959, responsibility for the work covered by ARPA Order 
No. 96, as amended, is hereby released to the Secretary of the Air Force. 


Title to equipment and facilities procured under this Order is 
hereby transferred to the Department of the Air Force. 


The Secretary of the Air Force will supply to ARPA a quarterly 
_(* 4 progress report for the quarter ending December 31, 1959, as final ful- 
' fillment of the reporting requirements under this Order. 


FY 1960 funds available for this project are being transferred 
to the Air Force by OASD Comptroller action. 


Funds available on this Order under appropriation and account 
symbol '97X0113.002 Salaries and Expenses, Advanced Research Proj- 
ects Agency, Department of Defense! are hereby reduced by $4,250, 000 
‘from $4,250,000 to zero. Any costs pertaining to the work covered by 
this Ordex in excess of funds remaining on this Order shall be chargeable 

to Air Force accounts and are notin any way chargeable to ARPA. 


FY 1959 funds in the amount of a 000 for this work were made 





available under ARPA Order No. 17. Teen enna tennnennnrernerenenennnneecneninmnen este oI 
7 7 5 Neu IN Oat. Less, 
Tike 4 es Don R. Ostrander 
. ee Maj. Gen., USAF 





Sctineg Darector 
Ee) 


Copy ta: Secretary of the Air Force 
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REPLY TO 


ATTN OF; 
53) 


SUBJECT: 


tan. 
Yo 


. Engine Model Designations 


Attn: WDZEP, It. Col. Worthington 
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HEADQUARTERS 


AIR FORCE FLIGHT TEST CENTER 


AiR RESEARCH AND DEVELOPMENT COMMAND 
UNITED STATES AIR FORCE 
EDWARDS AIR FORCE BASE, CALIFORNIA 


FTRDL : . 
Capt. W. J. Stauffer/8~28221 


a a a BEG 48 195 
Air Force Ballistic Missile Division . . 


Hg Air Research Development Command 
Air Force Unit Post Office 


il. The following actions requested by WD4ZEP were accomplished by the 
Status Nomenclature Branch, Houipment Control Division, Directorate of 


Engineering Standards, Wright-Patterson AFB, Ohios 


a. The model designation of the XIRS1-BA-5 was changed to 
YLR 81~BA-5 on 15 April 1959. 


b. The Bell Aircraft Corporation Model 8081 Rocket Engine was 
abakenceea XLR~S1-BA~7 on 23 Mowelber. too7s 


2. The Bureau of Aeronautics has redaaaied that a copy of the YLR Sl- 
BA~5 engine model specificdtion be transmitted to the Bureau, when 





"Taw Angeles > Calis. et oe crete ences tec 


available. The copy should be addressed to Chief, Bureau of Aeronautics, 


Department of the Navy, Washington; 255 -De Ce ~ Atine tae RPS 21/29. 


FOR ae COMMANDER: 


BY SOI: 
HAROLD We NORTON, Col onel, USAF 
Director, Rocket Propulsion & Missiles 
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tas UNITED STATES AIR FORCE / 
Ale Force Unit Post Offlee, Log Angeles 45, California i i { 
REPLY TO : \ C / 
ATTN OF: WDLEM-4 22 December 1959 A AI of 
; | ~ AV] , 
sugject: Modification of AGENA Vehicle, 30 November 1959 N\\ f 
: ; ‘ (ul . f 
i 4a 
to: Director | noe as 
_ Advanced Research Projects Agency | Re 
Washington 25, DC phe? a 
"1, ‘This is the final report to be submitted under ARPA Order No. 96, 
dated 1 July 1959 (Project Code No. 3600). The report covers progress 
during the month of November 1959, ARPA Order No. 96 directs the iene 
modification of the AGENA upper stage vehicle to obtain single engine 
restart capability and increase propellant capacity. Amendment 2. — 
Sy to ARPA Order No. 96 releases program responsibility to the 
~ Secretary of Che Aly Forte . Funds available under the order 


were reduced by .amendment No. 2 from $4,250,000 to zero. 
2 TECHNICAL PROGRESS 


‘ sag 

a. Centrifugal testing of the AGENA "B" test article propellant 
tanks has been completed satisfactorily and vibration testing is now in 
progress. Tank design stressed use of. cemponents proven in the AGENA 
“AN. For manufacturing simplicity, hemispherical ends were made uniform 
except for material thickness. This permitted the use of straight 
cylindrical sections between @nd pieces which are machined flat, then 
rolled into cylinders, 





b. The AGENA "A' engine (8084) will be used for test procedures 
until, the AGENA "B" engine (808)) becomes available. The 8081 will 
incorporate two solid propellant turbine starters and necessary 
electrical modifications. The. main pressure regulator fuel and 
oxidizer vent devices have been redesigned, developed and produced ¥ 
for the propulsion system. This unit will be tested during the ~-” 
propulsion test vehicle assembly program now in progress at the 
Lockheed Sunnyvale facility. — oe we 

Cc. Massachussetts Institute of Technology progress on ea 
development of an advanced orbital attitude control system for the , 
MIDAS/SAMOS and AGENA configuration was reviewed in November. Pitch ,“ 
control appears to pose no immediate problem, however, roll-yaw,- ..“ 
controlled mainly by a large gyro, will present difficulties for ~— 

the following reasons: — aa 
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1. The gyro size depends to some extent on the vehicle 
inertias which are not constant at this time, 


2. A survey indicates that even the most suitable gyro 
available will require considerable modification. 


Kearfott has been selected as the gyro contractor. 


Ba PROBLEMS ENCOUNTERED 


pore snr ennprvt armen nent 


No significant problems were encountered during this sreporting 
period. O68 


4. WORK SCHEDULES 


eee 


Work progress remains compatible with launch dates for vehicles 
using the modified AGENA stage. 


5, ARPA ACTION REQUIRED 


Wo ARPA action is required. 


UoGa 


40 


-O. J. RITLAND Copies to: 

Major General, USAF See attached Distribution 
- Commander 

a — WDLYH-4-118 
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AIR FORCE BALE ASTRO MESS OLE DEVISION 
REEL GRREOR 
USADQU! ARTERS 

AIR RESEARCH ae DEVELOPMENT COMMAND 


W DGSV -$/Captein Lefatad BUS FR, ATATES AIR FORCE 


Post Office Box LEST 


: cesker lr Forse Ease, Caltarnia 
Procedure for Coordinatil GP ORCHIRP ERR RY Approvals 





lL. Aga seoult of a meeting at tala office ketween L t Cslosel Smith (WDC) 
ead members of the Satallite Syoteme Divigios, APERMD Field Office, the 
enclosed guggestad procedure iu forwarded fox your coordinotion aud 





approval, 
” 
2. The flret report rentioasd. im PAxagraps c wae forwardad from tals 
glation ov 28 December 1399, , : 
JOSEPH J. CODY, JR. ° Ok Atel 
Colsael, USAF  Rapert, Subj: Procedure lor Coordinating 
bast, _ABBRSD #t on Oe _. Approvals ca Eavincering Modifications 
| '. & Agena. Voniclss at Leckkseds Faclligy 
at Voss Jenburg AFB 
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Dhny, 


Procedure foy Coordinathig Approvals on 
Eaglaeering Modifications to Agena Vehicles 
a¢ Lockheeda Facility at Vandenberg APB 


A. The AFEMD Field.Office, Satallics Systems Division, will be nodiled 
o py phowe as soon as possible, witea the Directorate of Agtro~ Engineering 

 {WDZN), Ballletic Misstle Division (ARDC) baa determined that a 
pagaie icates sugsested by panies witractor is aporoved fox accomplohmant 








| 08 @ vebiels in work at Varidenbere ah? ae. 
ie 
b.  Vhe APUMD Field Office wili moniox proj}e ected works schedules, keeping — 





aware of new moditicationg (SYA's), planned for acconpliehment oa 
Agens Vehicles in work at Vandenberg AFB. a the ovent that thea APEMEC 
Fiela Office has not bees wotified of the acpraval of an BJA scheduled for 
Werk, the contractor wlll be weevested tm delay the work until approval 
can be assured. — She rat 











- 5 She A EEBEY Mtoe Offtea ydil keep WDZN informed of tha dally progrege 
ae wu GL WORLEIGS Ea werk at Vandenberg APB. This report will be a 
information copy of a TWX presently belng cent to the 6594th Teast Wing, . 
pete Alto, Cailfarnia : 
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¢ | HEADQUARTERS 
&S AIR RESEARCH AND DEVELOPMENT COMMAND 


; UNITED STATES AIR FORCE 
H ry 3, 2 n 
ee Air Force Unit Past Olfice, Los Angeles 45, California 
ATTN OF: WDLPM-4 


oO 


SUBJECT: AGENA Program Progress Report 
as of 31 January 1960 12 February 1960 


TO: Diréctor | 
Advanced Research Projects Agency 
Washington. 255 bc 


i. This report, covering progress during January 1960, is 


. (Project Code No. 3600). Order No. 96 directs the modification of 
AGENA upper stage vehicle to obtain single restart capability and 
increase propellant capacity. 


26 TECHNICAL PROGRESS 


ae One XLR81-Ba-7 engine (Bell Aircraft Model 8081) is at the 
Santa Cruz Test Base for hot firing tests in the AGENA propulsion 
test vehicle assembly. Three full duration runs were made during 
Se January. The engine was operated for 236, 251, and 245 seconds during 
these tests. The XLR81-Ba-7 engine will be installed in the first 


ee , four AGENA "B'f vehicles scheduled for. the DISCOVERER Program. 


be Preliminary £light° rating tests of the XLR81-Ba~7 engine . 
have been started at Bell Aircraft and are scheduled for completion 
late in February. 

a 

c, Pressure epetine tests on the double~capacity integral / 
propellant tanks have been completed successfully. 


ce PROBLEMS ENCOUNTERED 


No significant problems were encountered, 
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submitted in accordance with ARPA Order No. 96, dated 1 July 1959 














hee 
4, WORK SCHEDULES 
The first AGENA "'B' vehicle for use in the DISCOVERER program 
is in the LMSD Modification and Checkout Center. [It is scheduled 
for shipment to Santa Cruz Test Base on 24 February. 
5. ARPA ACTION REQUIRED 
; No ARPA action is required at this time. 
. 
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~ ' Major General, USAF See attached Distribution 
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AFDRS. 
Augeantation of Propulsion progres 





f <7 
AGEL) 1 hg 
AB, Washington 295 Ds Ce - 
aa 





1. ‘the veo oe ox the Ade Ferce propulsion R&D program by the 
‘Unéer Secretary of the Air Fored rostilted in a cacieion te increase the 
-FY 60 Punding in. the propulsion erca, with a corresponcing increase in 
tho planned level ef effort in FY 61, ° The moans to bs used, to qugient 
Manes ng Lox propulaion are (a) obtain Funda from the Sec rotary of TPefense 
“cgency Pund, (b} use system funds for engine davelopme nis eeded: to 

ort specific systeus and (c) geprocranm within the RDTS eae 





2. oe to the list of iters racenmendsd for additions. lrunding 


ay 


in the 12 February 1960 prepulsion presentation to Under Secretary Charyh, 
Ene folowing action is to be tekea: ‘ 


ancoaxrt @ tuin~chenbered | Road, tbe preasuriged storable engine project, 
and Phoonix/surer The request vid bo for funds to support a cofinable 
unit of vork, oar Spiaue"; rather than effort over some diserote goricd of 


rs + . i e 7 
a. USO Wrersency Funding, A request will be made for funds to 
a“ : 















tine. For each of the above ae ceed the defined unit of vork wid r 
Hoyos? CoBrespond to the funding required for that project for the repeinder o 
Pee ee OE Oy ee a pe FX éh, The total will - not more bids $30 million. ADO: 
wee Gee snculd supply this Headquarters with tae information required to ee 

cluded in the request for emergency funds, az Goacribed in the incle 
moncrancua from the Pireetor of Delenss Rescarch and Exgineering. 

“not ivable to dolay the initiation ox the reque agt until ali of te 

a ey ieee ce i the Gea en ig avaliable 7° Pee % hentbeoiy eg 3 







ed 
C2) foruard Lone 












a eae Le of the 4 ives pes ieete. and 
avalleble, to permit early initdetion of 


metion taat will be acceptable ist 


ne as. ‘the aint 
eae desoribpes the 





‘oach, and the plan for the: ee (2) 
forts cm an txped sales sd basis, “¢ ete requirements 
cnclesure, Ler subgaquent submigelon of edditionsl information to DOD, 
Part 2a.(1) of the ae action sheuld reach this Headquarters not later 
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is determined by ARDC that dapr ete ye 
3 ergrine ean be jus outeaed on the grounds of increased per- 
forwance for Sancs, Midas add the communications satellite, tne [ 
ecrine work should be supported a by one or more of these systarn 

















Beit: oe eee ee t 
(2) Lol sd tade bene! Effort in this area in not warrsniad 
wile +} ‘ Yate - gvelomnient requiring guch an eas Gy eee 
sogine work wil be included in the systoia Sanding. * 


Venrerrarss ing gf. The follovicg teas ave to be augmented an une 


¢ 
mined aviunt by reprogramming HOTéR funds. The Office of the vn ndex 


4 


i cirect a portion of this reprogramming action. 





(1) Lishh “etest Geo Generator, 45. milion ia being added to 


“ Praject B66 by Hoariquerbers Program Adjustment No. 66-40640u, : 
‘now veiling processed, It is anticipated that approximately 47. 
ailiden more will be rapreyradned. 


ney? uP et, : a. 
io) lvpersenie Kanjet/ fis » beferenece letter frou this head 
quarters: dated 18 Februgry i950, anbj loot Hacditdonas PY 60 

oh 


Funding for Nawjet Technology", which. Od Teprogramaiing action... 





Loctrica. Promvigton, Action vo be take was to addition zo) 


PA ol aL 
ress ery pe en determined, Cs 






2. Henoarchs. Setica to be taken as to additional Dunda 
si Geteruined, 


GY engine prograw will | 
mesion with CASA relative 
toility of cecré nic eine nu Od the SORE, affort 
LO with an increase in effort on tue 1 prog 
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OMe 
Pfistelly notify Rocketdvne ef tue Airy Yorcela intantis 
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anes - d€ St a « ‘ oN Kees. $91 fle 
Pee | nn 4 ame 60! 
C. | SRCTERL/EROw AFABF AND AFDDP 73993 "CAT AC" ; 
THIS MSG IN THREE PARTS. PART I. THE OSD HAS APPROVED THE ESSENTIAL, oe 
. _ R&D PROGRAM FOR FY 60 AS INCLUDED IN DEVELOPMENT PLANS AS PRESENTED 
BY AFBMD. THERE FOLLOWS FROGRAM FUND AMOUNTS FOR FY 60 BY WEAPON 
_ SYSTEM: 
-~ DISCOVERER | $ JL. MILLION : 
ees - ~ “gamoig 2°" 4.6026 vention a ates ee 
N : MIDAS . 45.2 wonton. 1 om. ae idea ttat ety, 
PROCUREMENT AUTHORIZATION IS BEING ISSUED TO HQ ARDC THIS DATE. 
| a F : BUDGET AUTHORIZATION AND NECESSARY ALLOCALIONS WILL BE ISSUED BY 
ne 3 PAGE TWO. | | . 
ag eae _* DIRECTOR OF BUDGET. NO APPROVAL HAS BEEN GIVEN FOR THE opmRARTONAL/ 
ie ee DEVELOPMENT PROGRAM AND UETLTZAPTON OF FY 60 FUNDS FOR THESE | 
oo "PURPOSES ARE NOT AUTHORIZED. : a 
7 | : PART 2, IT IS DESIRED HAT ACTION BE TAKEN TO PRODUCE 12 
its ADDITIONAL THOR/ DISCOVERER VEHICLES AND 12 THOR/SPACE VEHICLES. 
| < ‘THESE VEHICLES WILL BE SCHEDULED AT ‘TWO PER MONTH NOV 1960 THRU 
_ MAY 1962. IN ADDITION, PROVISION WILL BE MADE TO RE-WORK PRESENT 
"19 THOR MISSILES IN PRODUCTION FOR STH Sqp. REQUIREMENTS TO A 
© te a “PHOR/SPACE CONFIGURATION AT A HO PER MONTE RATE BEGINNING IN ‘ 
ee oo ; ; APR 1961. AND CONTINUING THRU AUG 1962. FUNDS IN THE AMOUNT OF 
2.5. i $2.5 MILLION ARE BEING ISSUED IN THE DISCOVERER PROGRAM FOR THIS 
6 < “g PURPOSE. IN THE EVENE A DIFFERENT SCHEDULE 19 REQUIRED FOR MOST 
3° RN : ADVANTAGEOUS AND RCONOMICAL PRODUCTION OF BOOSTER REQUEST THIS 
ESOL 7 
C3 aX sh HQS BE NOREFIED AS 0 REVISED SCHEDULE. IN ADDITION, $2.5 MILLION 
. ; : ae IS BSING ISSUBD TO PMUTACT THY LEAD PINE ON FOUR ADDELTONAL AGENA — ree 
ae Cr SECOND STAGE VERICLES SHESE FUNDS AND DOQSETERHG : 
; Ve 
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HOWRVER WILL BE SEPARATELY IDENTIFIED WITHIN THE DISCOVERER 
- PROGRAM. 


PART 3. RELEASE OF FY 60 FUNDS AS INDICATED IN PART 1 ABOVE DOES 


“. NOE CONSITTUTE APPROVAL OF THE FY 61 PROGRAM FR SAMOS. ALL 


"PAGE ‘THREE 


ACTIONS TAKEN WITH FY 60 FINANCING WILL BE COMMENSURATE WITH A 


.) GAPABILTTY TO REVISE CERTAIN PORTIONS OF THE SAMOS PROGRAM FRIOR 


To 1 JUL 60 ABEUHNS: PRIORITY FOR VARIOUS ELEMENTS OF PROGRAM AS 


_ 0 
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KRUEED. AIRCRART CORPORATION 
MISSILES aed SPACE DINGSION on. In aye refer tor 
LSD /351 992 /O2—1. 


hh Maret, 1960 


Lion Provigions in the Acena Configurations » Inter. ueoort 


Ac?tD Ch VRS 
Ai Forse Unrih Yost oitfice 


Las Angivhes 


(A) ARSSD Lettor WO2EE/Lt. Cole Smith/26l1, subject “Aten. Configurations 


Loy Califomila 


Yor Discoverer, Saies, NTDAG and Car mat cation Saheliive Systems" 
dated 1 Nevenbex L959 -. signe 


~€B) Lot 


“Eneclosuecs:. {a} Tables 
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poner 
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: i 
wee) PT roviion 


are Go:: 
J. January 1960 (12 pages) 


S 


TX to AUD, Same subject, sorial LNSD/35hG627 of 26 February 19CQ 


“I through IX, providing categorical lists of equipments that 
mon to tag Discoverer, DAS and Ganes Pragrang, valid as of 
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““Refercnca (A) stressed’ the aced for a vractical cormeonevanicle po. Ley 


(Bp. 


in cloze ii 


ay 


COs, fase hag gerera-te 
7 


Mes 


“divers! ty 


shimiioted Lor 


3 fee Bains the several prograige LUSD was requested to Seovids categorical, 
fon whieh would 
an dnteyvim-dlate reply, as uentioned.by our acknowledgonant py 


enhance tae understanding of the factors involved, Thi 
es 
aiscn with representatives of the AWB. D/AFE SC RAALOMENG 


ada uniquely eonesrted total aoe considering the fuxetional. 
eothe fvena prograius. Tureo programs » Discoverer, HIDAS 


end Snes = call for tae performance of sim srossly ee operational funcbi.ons 


oe at tare: MO € 


Ro Tee 


ALLPorent aLbd 


“a ‘sabLLe fh pparet mush 





pve 


sonsbly oy designing 
9 bao Pyevar maital sactors of cost, complexity and quantity dowanded. attention 


ot 


prec, ret 
allied wire 
solution 


{ 
7 
r 





ney £ olloss 
Len : 


3im, we, LICAVLO 
tna Sin mle ras 
tiet SCapGe 


tudea on ofbitavarving f BOT polar to eousiorlaly, AdditLonelLy y 
% accomodate beesters of radieally differant capaollities 


ada zations Lor. uacoly differing conlxel, refinements, 


nat A; Zonas pres sorbed Lunetions could not be fuel et 
one absolute. structures eat ag “apnagisud by 4wLerence 


tio Paradoxically, the very scope of bao aucrouate prograns 


“alt volicle ag a sceningly ideal solution to tac aroblens 
wsolute ay coptan Ke ai thas Lack spensored a boveer 
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i | lk Mareh 1960 © 
™ subject: Standardiuation Provisions in the Agena Configurations « Interim Report 
Tox AR ESD (MDZ) 
ier. @ he orbital vehicle is: ‘an assembly of a number of madul eotype ablructures 


and equipments, This mo ode of Sabrication would prevail even if thera were only one 
program wita one functional. objective. As implied before, the venicle configurations 
‘differ between progietnia nainly because of variances in payload (wt. and size factors), 
total weight and thrust (stress factors), and specialized equipment cous ements 
(lairing, bracketry and volumetric factors). Tt becane clear taat the key to intere 
progran Crile cLencyr J ay not in the desien of some allepurpose structural enval,ope, 
but in careful s bruce’ tural, moduly Luation to Peri’ standardized bookies 





Z ‘ 
policy is the practical cquivalent of a strictly common=vehicle objective, In i 
addivion, 1t offers one cardinal adventeges Agena is readily and neatly adap able 
to new prograa ek sctives oF even to new programs by simply employing alter FRAG OF 
AL 
a2 Wud a . 


5, Maximum interchangoabiLity of “majar tooling ‘betiwoon prograns oi des all. 
of tthe obvious savings to ve realized in tooling costs and production aspacts, yet 
restricts none of the necessary provisions for specialized assembly, Such a “Gasign 

i 


add-on “modiu.es" 


1 the useable bulk oft ‘the existing desi Lens 





2 Enclosure Gy a set of nine Sais: ‘docs nos oapenl digeday So 

rice {A}, but is. provided now aa an informal document to augment this interin 

_ report t, Tho informa “tLon wag accurate as of 1 January 1960, The tables list all 
coBt oy the equipment which is common te two or more PFOEMAMGo « Tableg VI thra righ, 
IX pertain: to ground equipment. It will be noted that, Like vehicle. equipment. 

ost a tae Ground equipment items are used acrossotheeboard. She reasons for the 
exceptions are nearly all, selfeevident peculiarities ices) are ° “chargeable 6 booster y 
payout. Ox”  Launedn con: twol. PORE ants ihe cane 


. le . Fhe paneey estan objec tive: of structivel interchanzeabiLidy | 
Cater eprooran wollity of major tooling design) is safeguarded by two distinct and. 
arthoritative activities, ,The manager of subsystem A has: the foremost responsibility 
in this tasit, aes emhasis on that point was yive an by a Joint proclamat-Lon last 
year Sioned by the Pras ERE, Vehigle Development ana Syste ag ; Invogra viion Managers. ALL 
design Gh anyes ara als o formally checked against this design policy aS -& standing | 
FOE Spor nsibllisy of an independent activity which was esta iis shed. Last September. 
34 ble. directly to the Satellite Systens Eagineering Manager, the Deve eLopnents 
a Change T ering: «Group membership is noteably welleequipped to insure 
ousoE sone e of design ie oy wht +h Fenech to design Changec es at ahy point an une 
schedules Paes ne Rear _ 
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“XA & FROM LOCKHERD NSD SUNNYVALE cate? 
‘TO. AFBMD 

|. ATTN / WO2ZYD/ © 

INF Oe AFBMG. 


per. ae . : 
“ oe ere &o% uence ; : Se nett 
i SUBJ» ara CHECKOUT VEHICLE FOR DISCOVERER cu BAMOS AND — a 

|. MIDAS = 2 X TANKS . | ou 


i THE CHANGEOVER FROM THE €X TO THE @X. TANK CONFIGURATION IN . 
DISCOVERER COMMA SAMOS AND kas REQUIRES CHANGES IN THE PAD 








ne 


eG: EQUIPMENT. “AND OPERATING PROCEDURES « AS HAS BEEN DISCUSSED WITH 
| MAJOR PLUMMER COMMA LNSDS EXPERIENCE INDICATES THAT WHEN SEVERAL 
CHANGES ARE MADE TO PAD AND VEHICLE EQUIPMENT AND TO OPERATING ~*~ - 
PROCEDURES PRE“LAUNCH TESTING SHOULD BE AGCOMPLIS 4ED WITH A LOW GOST 
, FACILITY CHECKOUT VEHICLE CVS « THIS PROVIDES AN OPPORTUNITY TO 
(soa TRAIN PERSONNEL IN THE OPERATION OF THE EQUIPMENT IN ADDITION - 
mT .TO LOW RISK QUALIFICATION OF THE EQUIPMENT AND PROCEDURES. A SINGLE 
Sof A ae WITH TWO INTERCHANGEABLE SKIRTS USABLE BY DISCOVERER pou 
‘ o* SAMOS AND MIDAS IS PROPOSED... 
Spee THE 8 CHRDULEL FE GR_LIVA TES TS AL SANTA CRUZ MAKES -AVALLABLE 
rive Q00} ON { MARCH AND THUS A RELAY IVELY, CHE AP SOURCE ” 


Late 




















POR A a e HOD 
io : US SABLE AS & ee Ete one Ge ‘ Se 
i 3 “P ACLLLTY CHE ECKOUT VEHICLE FOR DISCOVERER CONIA WIDAS AND SANUS 
‘he ' DATED 29 FEBRUARY £940 COMMA GLAS SIF Ikn Serer 
ENR PAGE ke freeman ea 
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| PAGE 2 / CONTs © 3 | 
ees Caen sprayed for Release: eee ee eee orl: CHECKOUTS INCLUDE THe 
ae oN y OLLOVING CLN Je 
ae FOLLOW ON DISCOVERER 
Ore : fe THE PAD MAST EXTENSION WILL BE CHANGED » 
( . ' @e THE RIGGING BETWEEN THE MAST AND VEHICLE WILL BE NEW 
bande 36 THE PROPELLANT LOADING PROCEDURES WILL BE DIFFERENCT. © GUN 
/Af A COMBINATION OF DUMP TRUCK AND TRAILER WILL BE USED. | | 
SIMULTANEOUSLY FOR PROPELLANT LOADING AND DURING OXIDIZER DUMP | 
WHEREAS CURRENTLY THIS EQUIPMENT IS USED SINGULARLY CLN /B/ 
DOUBLE THE AMOUNT OF PROPELLANTS WILL BE USED ELN /C/ THE |' 
ie LOCATION OF THE FUEL AND OXIDIZER IN THE FOLLOW ON VEHICLES HAS 
Sets |, BEEN REVERSED. 7 
“ook  GAMOS AND MIDAS 2X TANK CONFIGURATION 
r.-... $e THE MAST VALVES AND PLUMBING WILL BE MODIFIED « : 
. 22 DOUBLE THE AMOUNT OF PROPELLANT WILL BE USED. 
mom's Be THE LOCATION OF THE FUEL AND OXIDIZER IN THE 2X TANK. 
ae CON: FIGURATION HAS BEEN REVERSED. 
THE USle OF A FCV REDUCES SIGNIFICANTLY THE RISK OF COSTLY DAMAGE 
, TQ iting VEHICLE IN. THAT CLN 
/ fe NONYVOLATILE LIQUID SUCH AS WATER CAN” BE “USED. 3 FOR INLTIAL 
os » PROPELLANT LOADING DUMPING AND PRESSURI ZATION TESTS. THIS REDUCE 
eos HAZARDS FROM LINE BREAKS AND POSSIBLE FIRE SHOULD THE PROPELLANT 
— BU LICHE AD REVERSE AND BREAK AND OFFERS A SAFETY FACTOR TO, EQUIPME 
oe AND PERSONNEL. SUCH REVERSALS WERE EXPERIENCED WITH THE Fev es 
es BE ING USED DURING PAD CHE CK OUT AT PATRICK AVBe 
END PAGE 2° Got does aetna — 











| pace 3 f CONT/ i - 

2 2e UMBILICAL DROP PERFORMANCE - CAN. BE CHECKED 
~ Se HIGH PRESSURI ZATION CONTROL AND.VENTING CAN BE cHeciiep 
~4&— SAMOS AND MIDAS VEHICLES CAN BE SIMULATED DURING ATLAS 
o FLIGHT READINESS FIRINGS « Boe oe ? 
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REPLY TO 
ATTN OF: WDLPM-4 
S . 
susyecr: AGENA Program Progress Report 8 March 1960 


as of 29 February 1960 


ro: Director 
f . Advanced Research Projects Agency 
Washington 25, DC 


accordance with ARPA Order No. 96, dated 1 July 1959 (Project Code No. 
jp POR AR ines es 3600). Order No. 96 directs the modification of the AGENA upper stage 
' vehicle to obtain single restart capability and increased a 
capacity. 


2, | ZECHINICAL STATUS 


a. The. propulsion test vehicle assembly and preliminary flight 
rating test programs for the XLR81-Ba-7 engine development were essentially 
completed during February. Only a formal review of test results and alti- 
tude chamber testing remain to complete this development program. The 
formal review of test results was started at LMSBP on 29 February, The 

Cor altitude chamber testing program willcbe conducted at the Arnold Engineering 
. Development Center within the next 45 days. The XLR81-Ba-7 engine will be 
used in the first four AGENA, "B" vehicles scheduled for the DISCOVERER 
Program, All four uteee model enna have been delivered to LMSD, 
b, Thrust fee ‘Geeiiae fee the ‘XLRBL- ~Bav 7 engine has proved 
to be critical during continuous 240 seconds firing under certain con- 
ditions of coolant ambient temperatures and IRFNA solids content. The 
contractor's development effort is being continued to alleviate this 
condition, In the interim, satisfactory chamber cooling can be obtained 
by close control of solids content and ambient temperatures (70 degrees or 
below) of the IRFWA. 








Cx All development effort programned for the double capacity 
ineeeres propellant tanks has been completed successfully. . Z 


Di PROBLEMS EN ao TERED 


eee en ome me ee AN NR HN EP ET Oe 


* ' No significant problems were encountered.during the month, 
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1. This report, covering progress during February 1960, is submitted in 
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3. PROBLEMS ENCOUNTERED 
. No significant problems were encountered during the aes, 
All work is currently on schedule. 


5. ARPA ACTION REQUIRED 


~ No ARPA action is required at this times 7 00 
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HEADQUARTERS 
AIR FORCE BALLISTIC MIGSILE DIVISION (ARBC) 
AIR FORCE UNIT POST OFFICE. L.A. 45. CALIF. 


PALLY BULLETIN 
°RNUMBER 71 OFFICIAL 


12 April 1960 


STAFF DUTY OFFICER CEXT, 28623) 
G 3 

1630 12 Apr 60 to 0830 13 Apr 60 Capt ,Jehn N. Van Dusen 
1630 13 Ape 60 to 0830 14 Apr 60 Major John C. Werte 
1630 14-Apr 60 to 0830 15 Apr 60 Major James J. McMahon, Jr. 
1630 15 Apr.60 to 0830 16 Apr 60 Capt John R. Ford 
0830 16 Apr 60 to 1630 16 Apr 60 Major Charles Cusworth 
1630 16 Apr 60 to 0830 17 Apr 60 Major Frank W. Teater 
0830 17 Apr 60 to 1630 17 Apr 60 cwOo, W4 George W. Kridner 
1630 17 Apr 60 te 0830 18 Apr 60 Capt Frank H. King 
1630 18 Apr 60 to 0830 19 Apr 60 Capt John C. Ashmead 
1630 19 Apr GQ te 0830 20 Apr 60 Capt William M. Pacton 


4 
Jf 


Duty Data - Report im uniform at 1600 to the Office of Administrative 9“ 


Services, Room 327, Bldg 12, for briefing. © 


ve 


AFEMD NASA/AGENA "B" Directorate is established under the Deputy Commander 
for Space Programe. The acting Diracter {6 Major John G. Albert. ALL 
inputs to the subject Program and ite concractora will be made by and 
through the AFEMD MASA/Ag«oa Program Directorate (WOZSA), Room 514, Bldg 
5, Ext. 1274. _ QWD4, Col Hoffman, Ext. 2292), 


2. ‘TRANSMITTING CLASSLFLED MATERTAL TO 8TL: There has receacly 
been some confusion evidenced whether 4 receipt - he required when clagsei fie 


‘ed waterial ie transaltted or transferred to STL. The poliey ia: 


A receipt 1a required for all cleastfled macarial ye 
” tranemitced or transferred to STL. Thies receipt 
must be an AF Form 310 (reference paragraph &, . 
AFR 11-14 and paragraph @e, AFR 205-9). 
(WDIPS, Capt Cohen, Ext. 634) 


TAKS HE HOHE 
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1. AFBMD iD_NASA/AGENA | “Be _PROGRAM DIRECTORATE AWDEI LSA.) $ Reference é A 
| ia made to Daily Bulletin Ne 61, paragraph 2, page 2, dated 29 Mar 60, MWY 
Subject: NASA AGENA LAUNCH VEHICLE PROJECT: Effective immediately, the V 
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MSFC AND AFBMD MA. EMERT RELATIORSH. 











To watablish basic responsibilities and define the management 
menus and procedures to be applied by Marshall Space Flight 
(M8FC) and Air Force Ballistic Missile Division (AFBHD) in 
Lhe ere of the Siclinsiiac Aeronautics and Space Admini fetration 









o¥C, and specifically the MSFC Agena B Project Director, 
delegated the responsibility and authority for planning 
cubicn of the Agens, B vehicle program in support of NASA 
nd satellite missions. , 





Jet Propulsion Laberatory (JPL) and Goddard Space Flight 
Bee are responsible for providing vehicle compatible 
ef 





Seay te gays 
ba WR 





NASA has assigned responsibility and euthority for the 
overall accomplishment of “the NASA “Agena B vehicle program to 

PEMD /BMC subject to review and direction by the MSFC Agena B 
Project Director. 








3- PROCEDURES 








The following actions, arrangements, and/or procedures are 
to he applied in the proper discharge of the above-stated 
responsibilities. 


a. AFBMD will provide and do all things incident to 
provisicn of standard Air Force Atlas, Thor, Agena B boosters, 
and associated standard GSE (included. in each case all standard 
Air Force improvements applicable and.desired by NASA). Provide 
personnel, facilities, procedures and.all other things required 
for field and launch operations including tracking and data 
acquisition to spacecraft injection in accordance with the agreed. 
upon schedules established jointly by: NASA and the Air Force. 
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Db. NASA alee ar modifi as uding engincer- 
ing, and fabrication incident thereto}, 2est prog 5, and/or 
cther miscurensnte over and above standard es al ag required 
will. be directed by the NASA representative at AFBMD and imple-~ 
mented through AFBMD/BNC, a8 : 

c. Engineering studies, test model fabrication, test and a/or 






Reais as may be paul ed to support vehicle snd spacecraft 
de eee S ation efforts will be directed yee the NASA. 





roger deutetiue .t AFBMD and implemented through AFSMD/BEC. 


a. During launch operations AFPEMD will perform the function 


of test controller and be responsibie to the NASA launch director 
who Will have final responsibility for saccomplistment of NASA 


e. In accomplishment of this program AFBMD will furnish 
available and applicable information from Aix Foree Agena B 
Programs (consistent with information release authority) as 
may be required to support the NASA Agena B see 

f. For implementation of this program AFBSMD has established 
a Directorate under the Deputy Commander, Space Programs A) 
and MSFC nas located representatives at AKBMD, 
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REPLY TO | 
ATTN OF: WDLPM-4 


susjecr: AGENA Program Progr ess Report 
as of 30 April 1960 — 


ro; Director . 
Advanced Research Projects Agency 
Washington 25, DC 





l. This report, covering progress during April 1960, is submitted 
in accordance with ARPA Order No. 96, datéd 1 July. 1959,.(Project Code 
No. 3600), Order Not 96 di¥ects the” modification of the AGENA upper 
stage vehicle to obtain single restart capability and increased propellant 
capacity: eae fe 


ORAS 





spree of NMP ANIHELE TARO MESHED 


Qe TECHNICAL STATUS 


pera. 


a. Formal review of the PFRT results of the KLR 81-Ba-7 developed 
to provide an extended burn and single restart capability has been com- 
pleted. This review revealed nothing of a nature requiring further 
development effort in light of the programed usage of this engine. 


i -h. .Only..four flight .engines of this model will be used in the 
AGENA vehicle configurations. e +a 7 


c, While thrust chamber cooling for this model has proved to be 
“eritical during continuous 240 seconds firing time under certain con- 
ditions of coolant ambient temperature and IRINA -sdlids content, it 
has been determined that satisfactory chamber cooling can be assured 
by control of oxidizer solids content and ambient teinperature. In 
view of this and the fact that only four engines of this model are to 
be used in AGENA vehicles further _development.. effort has been stopped, 


ease ap 
negneanense nee PE AEETION Pee NAAR TRADE LUT UMS RTRAOD, 


d. Since no further development. effort will’ be conducted on this 
model of the AGENA engine and all. development effort. on the double 
capacity integral propellant tanks has been completed successfully, 
the modification of the AGENA upper stage directed by ARPA Or der No. 

96 is considered to be completed. This is the final report. 


SO eae 


0. J. RITLAND  ~ | Copies to: : 
Major General, USAF See attached Distribution | 
- ms 
vommander DOWNGRADED AT 3 YEAR Nee 


DOD DIR 52 00.10 
WDLPM- 4+ 206 








Approved for Release: 2017/08/28 C05097000 


5097000 


ca ee 


SLT PRT 
Ree ae 












sepa 
sind gy! 
ON abo. 








rues & scam pred 
fehhebite Ge 









x Ca 
assy 
Pa 











3 YEAR INTERVALS; 
AFTER 12. YEARS. 5 




















Approved for Release: 2017/08/28 C05097000 

















spi a 
+ e 


# 





yet. 


*) 


Caaonany 


REPLY TO 
ATTN OP: 


" SUBJECT : 


TO: 










STA eee : ATR “ORCE 
Air Forve Unit Post Office, Los.A ogeles 45, California 


WOGP/Lt Col. Puyder/e (06 





Generel ochrlever! a Appearance Before Johnsen Cor 
9 June 1960. 


2 June 1960 


Hq ARDC (RDGP) 

Attn: Col R. K. Jacobson 
Andrews AFB 

Wash 25, IX 


Ee Beat though unrelated to the Awendsents to the Netlonal Space Act, 
the following two subjects may come up during General Schriever's 
appearance before the Johnson Comittee 9 June 1960 


(a. ABLE-5 Venus probe, January 1961 


by GAO Report pe peeanae Air Porce-NASA exchenge of information 


‘relating to the Agena B. 


2. Col Appold is completely up-to-date on the Venus probe status, 
end should provide Gen Schriever- a current resume im View of Mr. 
Belieu's acque@intance with the subject. 


3. “It is my UWiGerstendt ne thet “hie Wobnson “Comittee haa been“furntehed 
the GAO Report concerning the Yegr and Agens 3. Apperently this report 


alleges NASA waste of same $16 million on Vega due to Air Force failure 
to provide NASA with technical inforwetion regarding Agena B. The re- 
port is based at least in part upon. the, Sees to AFRMD by Mr. Haren of 
the GAO during the period approximately, il March 1960. Mr. Hemm looked 
into a number of aspects of varicus: NASA programs in which the AFBMD 
has participated, and asked a number of questions regarding Vega end 
Agens B (see attached reports of contact). To the best recollection 

of those AFBMD officers interviewed by Mr. Hema, he asked few questions 
specifically relating to the exchange of technical information, nor was 
there any indication that this wes a point cf concern to him.» He did, 
however, ask questions regarding the earliest documentation by which 
AFBMD informed NASA of delivery schedule evallability of Agena B vehicles. 


hk. The attached reports of contacts and memoranda of trensmittal sum- 


marize the extent of information provided to Mr. Hany. In additie 9P 
the following chronology summerizes other information which specii dally 


relates to the subject of Agena B and Vega, but which was not in some 
cases queried by Mr. Haves: 


a. & Fed 59: Lockheed Missile Systems Division presented to ARPA 
and HASA its unsolicited proposal’ "The IMSD Liquid Propellant Propulsion 
Stsge". This was unofficislly. understood as an LASD effort to exceed 
the performance of the AJ 10-104. Formal reports of this meterial 
(Volumes I and IT of LMSD - OND) were forwarded to AFBMD by Lockheed 
eer Basa powncRaD:D AT 3 YEAR INTERVALS 
DECLAS S822 AFTER 12 YEARS. 
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a NASA 


pomald F. Hornig ~ RASA 


Addison M. Rotrock . «= NASA | ~ . 
Richard Sweaberg » RASA 


Villiom R. Seape - NASA 


Jesse L. Mitchell 


5 


Stat® to the Gedentifie Adviser to 
the Preside ne 


George P. Sutton - ARPA Chief Selentist 


Go Peeeumably, at sane ae following the preaentation to 
General Schriever, the Uenera], diecugssd the subject with 





The Vege pragran was shicelies vy NASA om LL Decembe 
ing to newspaper reports . 
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Introduction 





This report gives a brief history of the NASA Agena B Program 
for the period 1 Jul 1960 to 31 Dee 1960. The program has been 
divided into five areas and will be discussed as such; they are ; 
as follows: | Be 


Contract and Funding 
Menagement 

Personnel 

Program Status r 
ne ebanee 


oa 


A Development Plan and Board of Inquiry. Report are included 
as pertinent documents. 





2 Atch. 
1. (8S) Board of gufuiry Report, 
WDZJA~54:, 30 Now“60, 1 ey Bie 
26 (e) SpaceSystem Development 
Plan, WDLE PR-391, 12 Aug 60, 1 cy 31? martes 


pac ol ht 
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NASA Agena B Program 


Contract and Funding 


On 30 Jun 1960 negotiations were proceeding to definitize the 
Air Force Letter Contract, AF 04(647)-592 with Lockheed Missiles 
and Space Division (EMSD). The following table summarizes funds 
available 31 Dec 1960: 


Worl. ; $ 3,750,000 


_8+4601.4 i ae 1,100,.000 
‘§-4.601-G (Amendment 1) 5,100,000 
S8-6401-G (Amendment .2).’ 820,000 
S-4601-G (Amendment 3) 2h0,000 
S$-5233-G os * pee ~Ty000;000° 
§-~5233-G (Amendment 1) 3,000, 000 
WAS 8-73 co 1,084,000 

‘ NAS 8-73 (Auendnent ty _' 2,750,000 
H-9174 aa ; “2 i 416,000. |: 

a H-6708 6, k 3,070, 000 

FOTAT, . . - $22,080,000 


‘Because of “redefinition: ofthe: scope ‘of - work, “negotiations 
were interupted and on 12 Oct 1960 cost negotiations were reopened. 
These cost negotiations continued through October and on’ 31 Oct 1960 
an Air Force counteroffer was made. After a series of offers and 


‘counteroffers LMSD and USAF agreed on a total cost of 41 million for 
the program through CY 62.. Fee negotiations are still in progress. 


The funding of the program had been initiated by NASA Order 
S-4601-G and subsequently. funded by NASA Orders S-5233-G, NAS 8-73, 
H-6708, and H-9174. In addition, funds from NTF-4 were assigned to 
the program to apply as the aiiel increnent of funds for procurement - 
of Atlas boosters. 





WD2TA-~GL-2 
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Management 


As of 30 Jun 1960 negotiations were in process to obtain a 
management agreement between NASA and AFBMD, 


by On’ 1 Jul 19 60 a meeting was held ‘at’ AFBMD’ pertaining primarily 
to the launch operation procedures for the NASA Agens B Program. ‘This 
meeting was attended by Col Wignall, 6555th Test Wing; Col Cody, 
Vandenberg AFB; Col Hoffman, WDZE, and other members of the AFBMD 
staff. At this meeting it was decided that the 1 Apr 1960 proposed 
Managenent agreement was still valid in stating’ the AFBMD position. 
A propos sed briefing to General Schriever on’ this matter was also 
reviewed. It was the unanimous opinion of the group that the following 
be accomplished:. -* . sae ee 


ont RE © 


1. The AFBMD role in the NASA haeae. B ‘Progran be firmly sertned 


a. AFBMD be assigned the authority and responsibility required 


+0 accomplish the defined task. 


3. AFBMD quia be eo enCnP NG 0 the, higher NASA euthority 
concerning mission objectives. 


At. 6.. fal.1960 .a.letter was. drafted for General Ritland's 
signature outlining the above. three’ areas on oaceeat, , 


The Development: Plan for the NASA agus Bo een vas. Curd nea 


on’ 12 Aug 1960 and forwarded to Hq ARDC for Boies on ‘to NASA. The 


pene roppent pve is Beeccats’ as an attachment. : ; 2 ay 


8 


In answer to the verre e er agreement for the NASA eeria B 


‘Program, ‘AFBMD sent a letter to General Ostrander Director. of Launch 


Vehi cle ‘Programs (NASA) on 25 Avg 1960. 


“To finalize an acceptable deleted agreement, a conference* was 
held on 9 Sep 1960: in Washington DC. Agreement was reached on all 
management areas with the exception of launch operations. This area 
was to be worked out at a future Hectine Peles General Ritiand and 
General Ostrander. : 


As of 31 Dec 1960 the launch operations position has been resolved 
and the complete Management Agreement was being prepared for Dr Seamans, 
(NASA) and General Schriever. The Development Plan is also being reviewed 
and as of 31 Dec 1960 had not been formally approved by NASA. 


WHEY. A~G] € 
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Personnel 


On. 30 Jun 1960 the NASA Agena, B program office was composed | 


‘of three officers: Maj John G. Albert, Chief, NASA Agena B Division; 


Capt Norbert J. Walecka, Project Officer; and endLt Arthur W. Vogan, 
Project Officer. . panes 30 Jun 1960 the Bees, officers have been © 


added to the program 


Maj a2 oe 1 Aug 1960, 
. Assistant uate of Division 


AstLt oe F. Paes 23 Jul 1960, © 
' Project Officer gx 
OQ ¢ 
» 2ndLt Roger A. Mattson,.4 Nov 1960, 
puede Officer 


At seeenk., (1 Dec 1960). the NASA Agena B mivdeion is composed 
of six officers. The Division is primarily concerned with the areas 
of Vehicle Integration, Launch. Operations,: and Spacecraft Support. 


Q 





ARoskeges om ol 
BDA ee, 


Approved for Release: 2017/08/28 C05097000 








Ky 


\t 





-IMSD for modification. 


. over-all program status report was given. 
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Program Status 


On 30 Jun 1960 the design of the Ranger Agena B booster was 
proceeding satisfactorily and the supporting GSE for checkout at 


Sunnyvale and launch operations was in the early planning state. 


On 4 Aug 1960 word was received from Dr Hans Hueter, Marshall 
Space Flight Center (MSFC), NASA Agena B Program Director, that 
the NASA Agena B Program was to be redirected. ‘The redirection 
involved reducing the total number of programed launches from 
sixteen to nine due to uncertainties in specifications for satellites 
to be launched in 1963 and 1964. Specifically this meant that the 
IMSD contract was shortened to extend through 1962 and support only 
those missions that wera: presently firm. It was decided that the 
existing cost proposal wotld have to be revised to support the new 
program, thus contract negotiations were susperided. 


On 7 Sep 1960 the Development Plan for the NASA Agena B Program 
(see attachment) was published and sent to Hq ARDC for approval. 


On 8 Sep 1960 a presentation was made to MSFC. by, AFBMD and LMSD 
regarding a change in the test philosophy, for the Agena B booster. 
This presentation was ‘acceptable to MSFC-and action was taken to 
implement the recommended chenges in the launch control and Sante 
Cruz Test Base (SCTB) areas. 


On 21 Sep 1960 AFBMD was informed ‘that the mockup of the shroud, 
adapter,and forward equipment rack furnished Jet Propulsion Laboratory 
(JEL) by LMSD was unsatisfactory and would have to be returned to 
This resulted in delays in obtaining prelininary 
information regarding the Ranger spacecraft operating techniques. 


On 6 Oct 1960 a meeting was held at IMSD during which the first 

At this time it was announced 
that the engineering veleases for the NASA Agena B second stage booster 
were behing schedule and it was anticipated that Pinal assembly cunpletion 
date scheduled for 5 Dec 1960 would slip to 27 Dec 1960. However, the 
launch date was not endangered by this slippage. 


On 18 Oct 1960 a contract with Fisback and Moore was approved for 
converting the Poleris Static Test Stand at SCTB for static testing the 


‘Agena B boosters. 


During November 1960 a Board of Inquiry composed of Air Force 
and NASA members was conducted to determine the capability of EMsD 
to meet the NASA Agena B schedules. A copy of the report, which is 


complete in itself, is attached. 
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As of 31 Dec 1960 engineering has been completed 


for the Ranger 
configuration of the Agena B booster and preliminary studies are being 
madevin support of the Nimbus and Top Side-Sounder” (S+27)-missions. 
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Milestones 


The following milestones were 
L Jul 1960 to 31 Dec 1960: 


Atlas Agena B Vehicle # 


Atlas Agena B Vehicle # 


Atlas Agena B Vehcile ¥ 


Atlas Agena B Vehicle 
Atlas Agena B Vehicle 
Atlas Agena B Vehicle 


Atlas Agena B Vehicle 


Atlas Agena B Vehicle 


Atlas Agena B Venicle 


Atlas Agena B Vehicle 


Atlas Agena B Vehicle 


Agena Atlantic Missile 
Range (AMR) Facilities 
& Support 


Agena AMR Facilities 
& Support 


Agena AMR Facilities 
& Support 


Agena AMR Facilities 
& Support 





e 


fl 


Date 


8 Sep 60 


1 Bee 60 


22 Dec 60 


22 Dec 60 


17 Oct 60 


Pere te 60 


31 pore 60. 


19 Aug 60 


19 Aug 60 


25 Nov 60 


22 Dec 60 





accomplished during the -period 


Program Requirements 
Document (PRD).sent to AFBMD. 


Agena Hangar ~ BOD. 


Agena modification (Mod) 
engineering completed. 


Agena final assembly completed. 


“PRD sent to AFBMD. 


Agena Mod engineering completed. 


Spacecraft interface 
specifications to LMSD. 


Agena Mod engineering completed. 


Spacecraft interface 
specifications to LMSD,. 


Spacecraft interface 
specifications to LMSD. 


Spacecraft interface 


specifications to LMSD, 


Pad 12 design criteria 
released. 


Award Pad 12 A&B contract. 


Pad 12 design - final approval. 


Begin Agena GSE delivery to 
range. 
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